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April 26, 2018 

VIA EMAIL ONLY 

 

Mr. Peter Ramanauskas 

RCRA Corrective Action Project Manager/ 

Regional PCB Coordinator 

USEPA Region V 

77 W. Jackson Blvd (LU‐16J) 

Chicago, IL  60604 

Subject:  USEPA Comments for MKC, April 11, 2018, via email 

Coordinated Approval, Madison‐Kipp Corporation 

201 Waubesa St., Madison, Wisconsin 

Dear Mr. Ramanauskas: 

On behalf of Madison‐Kipp Corporation (MKC), this letter responds to your comments 

submitted via email on April 11, 2018, regarding the Coordinated Approval for the MKC 

facility at 201 Waubesa St., Madison, Wisconsin (the site).  TRC Environmental Corporation 

(TRC) is serving as MKC’s consultant and prepared the responses to your questions.  The 

Wisconsin Department of Natural Resources (WDNR) is copied on this response. 

USEPA Question 1:  Please provide information regarding the historical turbidity ranges 

you’ve seen in groundwater samples collected at the site. 

Response 1:  TRC began collecting groundwater samples the site in 2016.  Turbidity 

information collected since then is provided in the table in Attachment 1.  Prior to 2016, the 

previous consultant, Arcadis, collected groundwater samples.  All currently available field 

notes are included in Attachment 1.  If additional data is needed, MKC will make a request 

to Arcadis, but please specify what date range and wells are of interest. 

USEPA Question 2:  Referring to groundwater samples to be collected for PCB, what 

specific size filter will be used for PCB groundwater sampling under your SOP (0.45 micron 

or other)? 

Response 2:  Groundwater samples collected for PCBs are unfiltered based on the 

description in the February 14, 2017 Proposed Management Plan – PCBs in Groundwater 

Memorandum (TRC, 2017a), included here in Attachment 2. 
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USEPA Question 3:  EPA agrees that there is no need for a standalone QAPP for a project 

of this scale.  However, the same QA elements for the project need to be covered in the 

project documents.  Include all of the SOPs, and any others requested below, as addenda for 

reference in the 2‐19‐2018 On‐Site PCB Monitoring and Interim Remedy Status Report 

which contains the Groundwater Monitoring Plan prepared for WDNR. 

Response 3:  A Quality Assurance and Field Sampling Plan is included in Attachment 3.  It 

includes previously submitted QA‐related documents and those referenced below.  We will 

incorporate the plan as part of the PCB Groundwater Monitoring Plan for MKC, which will 

be utilized in conjunction with the referenced report.  WDNR is copied on this transmittal, 

and can include the attachment in their records. 

USEPA Question 3a:  The monitoring well sampling plan should include a table 

summarizing samples that are to be collected each semi‐annual event; it currently reads like 

each well will be sampled once per event but this needs to be specified.  Also, field duplicates 

and MS/MSDs should be included (one of each for 9 wells sampled) in the sample count. 

Response 3a:  The Groundwater Monitoring Plan – 2018 is included in Attachment 3.  This 

table specifies the sampling frequency by analyte and the type of pump used to collect the 

sample.  Each well is sampled once per event.  In addition, a field quality control sampling 

summary table is included in Attachment 3.  

USEPA Question 3b:  Referring to the groundwater sampling SOP, because the SOP has a 

table with low‐flow criteria for many different state and EPA organizations, clarify in the 

work plan what pumps will be used and which stabilization criteria will be followed. 

Response 3b:  The Groundwater Monitoring Plan – 2018 included in Attachment 3 lists 

pump information for each well in the sampling program.  Due to fluctuation in 

groundwater elevations at the site, the noted pump type may be changed if necessary.  In 

general, a peristaltic pump is used when the depth to water is less than 30 feet below 

ground surface (bgs).  If the depth is greater than 30 feet bgs an alternative pump is used 

(e.g., bladder pump or submersible GeoSub).    

Regarding stabilization for PCB monitoring, the criteria listed on Page 8 of the WDNR 

publication entitled Groundwater Sampling Field Manual (WDNR, 1996) is followed.  If the 
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listed criteria for the noted parameters cannot be met, samples are collected when 

parameters vary within 

 +/‐ 10% over three or more consecutive readings spaced every 2 minutes  

‐or‐ 

0.5 well volumes or more apart.  

For turbidity, samples are generally collected when consecutive readings are recorded as 

less than or equal to 2 NTUs.  If 2 NTUs cannot be met, the WDNR provided <5 NTUs 

criteria is used.  In occasional events, when these two criteria cannot be met, the +/‐ 10% 

criteria is followed.  

USEPA Question 3c:  Lab verification should be discussed either in an attached SOP or the 

sampling plan narrative as well as any data validation if validation is being conducted.  

EPA recommends at least a partial validation be done periodically considering this is an 

ongoing data collection event. 

Response 3c:  Lab verification for PCB sampling is conducted as follows: 

 First, Pace Analytical Services, LLC is both WDNR (Wisconsin) and NELAC‐certified 

for the testing required for this program.  In being certified, there are numerous lab 

verification processes that are performed, including agency SOP review, agency audits, 

and required proficiency testing (inter alia). 

 Second, all of the methods utilized for this project involve standard SW‐846 and EPA 

“verifications” in the form of routine quality control, including CCVs, LCSs, blanks, and 

MS/MSDs, all at a standard frequency as required by the agency and SW‐846 protocols.  

These quality control procedures are explicitly described in a combination of the 

method SOPs and the laboratory Quality Manual. 

 Lastly, TRC performs blind field duplicates as described in Response 3a and in the field 

quality control sampling summary table (in Attachment 3). 

TRC conducts a data assessment following internal data review protocols upon receipt of all 

laboratory analytical data packages for this site.  The data assessment includes the 

following: 

 Checks that the COC matches the lab report (sample IDs, date, time, requested analyses, 

and comparison to the work order, if available), and 



 

Mr. Peter Ramanauskas 

USEPA Region V 

April 26, 2018 

Page 4 

 

\\NTAPB‐MADISON\MSN‐VOL6\‐\WPMSN\PJT2\269392\0001\L2693920001‐001.DOCX   

 Review the field and trip blanks, surrogate recoveries, lab QC, to identify any impact 

non‐compliant QC and blank contamination has on the data. 

USEPA Question 3d:  Please include lab SOPs for TDS and TSS as well. 

Response 3d:  Pace Analytical Services, LLC SOP for TDS and TSS is included in 

Attachment 3. 

USEPA Question 3e:  The responsible person at Pace and TRC on the QA side should be 

identified in the sampling plan. 

Response 3e:  For Pace Analytical Services, LLC in Madison, WI, the Quality Manager is 

Pat Letterer.  For Pace Analytical Services, LLC in Green Bay, WI, the Quality Manager is 

Kate Verbeten. 

For TRC, the Project Manager is Katherine Vater and the Data Quality Assurance Manager 

is Peggy Popp.  As needed, you can contact Katherine Vater, the Project Manager for TRC, 

and she will transmit project‐related information to Peggy Popp. 

USEPA Question 3f:  The plan mentioned project records will be available upon request.  

The timeframe they will be maintained and where they will be maintained should be 

specified or all records should be furnished to EPA when generated. 

Response 3f:  TRC’s project records are available electronically from TRC and will be 

maintained for ten years.  TRC began work on the Site in 2016. 

Records for the site prior to 2016 are available from MKC and/or WDNR, as noted in the 

letter from MKC to USEPA on February 26, 2018, Request for TSCA Coordinated Approval.  

MKC’s previous consultant, Arcadis’ records retention policy was not reviewed but can be 

upon request. 

Since February 19, 2018, copies of all new documents have been and will continue to be 

provided to USEPA upon generation. 

USEPA Question 3g:  Section 2.2.4 of the groundwater sampling SOP notes that the 

preference is to sample as soon as possible after purging dry should the well be purged dry.  

EPA prefers at least waiting 24 hours before doing so.  The initial refill of the well can re‐
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suspend sediments and off‐gas VOCs.  For representative groundwater samples there should 

be some time for the well column to equilibrate after purging dry.  

Response 3g:  Based on historical monitoring completed at the Site, the monitoring wells in 

the sampling program do not have recharge issues.  However, if this were to occur in the 

future and a well was pumped dry, TRC will collect a sample after a minimum of 24 hours.  

TRC’s SOP may be updated to reflect this change, and if so, a revised copy will be provided 

to USEPA and WDNR.  

USEPA Question 4:  The 10‐13‐2016 TRC Memorandum title “Polychlorinated Biphenyls 

(PCBs) in Groundwater” discusses groundwater sampling efforts for PCBs since 2012 and 

identifies wells sampled in 2013.  How many rounds of PCB data do you have from these 

wells? 

Response 4:  The Groundwater Analytical Results Summary (February 21, 2018), including 

results through October 2017, is included in Attachment 4.   

Generally, two broad sampling events were conducted from 2012‐2013, with 28 wells/depth 

intervals sampled for total PCBs.  Four wells were then subsequently sampled multiple 

times in 2013 for total and dissolved PCBs. 

From 2013 to 2015, samples from the four wells (MW‐22S, MW‐22D, MW‐23S, and 

MW‐23D) were analyzed for total PCBs (4 to 6 events, depending on the well) and dissolved 

PCBs (6 to 10 events, depending on the well).  Note that these four wells were abandoned 

per Workplan for Well Abandonment and Installation of Replacement Wells (TRC, 2017c).  One 

additional well (MW‐28) was sampled three times for dissolved PCBs in 2015. 

In October 2017, the draft monitoring plan (as finalized in On‐Site PCB Monitoring and 

Interim Remedy Status Report (TRC, 2018)) was implemented and ten samples were analyzed 

for total PCBs.  These represented the first to seventh round of sampling for total PCBs, 

depending on the well.   

USEPA Question 5:  Please provide a description of the observed groundwater flow 

direction in the unconsolidated and upper lone rock formation over the years including pre 

and post‐groundwater extraction well influence.  Provide a description of the extent of the 

zone of influence of the groundwater extraction well on these formations relative to the 

locations of existing monitoring wells.  Please include figures if available. 

Response 5:  The extraction well (GWE‐1) is screened in the Lower Lone Rock and Wonewoc 

formations.  Therefore, it is screened below the unconsolidated and Upper Lone Rock 
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formations, so it is expected to have much less influence on these formations than on the 

formations where it is screened.  The October 2017 geologic cross sections show the 

formations and GWE‐1, and are included in Attachment 5. 

The observed groundwater flow direction in the unconsolidated formation typically 

converges from the north and west toward the southeast corner of the site.  This general 

pattern can be observed on the attached water table maps for April 2013, April 2014, April 

2016, and April 2017 (Attachment 5).  Because the water table flow pattern does not change 

significantly after 2015, when the groundwater extraction system began operation, it 

appears the groundwater extraction well does not significantly influence the groundwater 

flow direction in the unconsolidated formation.  This is expected because GWE‐1 is screened 

below this formation. 

Arcadis did not evaluate flow specifically in the Upper Lone Rock formation prior to 

commencement of groundwater extraction in 2015.  The attached potentiometric surface 

map for the Upper Lone Rock formation for October 2017 shows flow moving generally to 

the north‐northeast.  Flow in the Upper Lone Rock does not appear to be influenced by the 

extraction well, which is expected because GWE‐1 is screened below this formation; 

however, the number of wells screened within the Upper Lone Rock is limited.   

The potentiometric surface maps for the Lower Lone Rock, Upper Wonewoc, and Lower 

Wonewoc formations for October 2017 are also attached for your reference. 

USEPA Question 6:  Referring to the 11‐29‐2017 Rain Garden – Interim Investigation 

Report and Proposed Excavation Work Plan, it is EPA’s understanding that you performed 

a video evaluation of the portions of the sewer extending from MH‐3W to the Outfall and 

then at MH‐5A to investigate the presence of a black corrugated plastic entering the 

manhole.  Additionally, the report states that the terminus of an abandoned metal pipe was 

found to be entering MH‐3W.  Are there other laterals entering this sewer system which 

may pass through PCB contaminated areas (e.g. from beneath the facility)?  Do you have 

sewer maps identifying any such system from beneath the facility? 

Response 6:  Video work was completed to monitor the plastic black corrugated pipe that 

enters manhole MH‐5A.  This section of pipe was found to extend approximately 20 feet in 

length where it was collapsed.  This section of black corrugated pipe and manhole MH‐5A 

were both abandoned in 2017.  

The terminus section of pipe found in MW‐3W was further abandoned as discussed in the 

Rain Garden – Interim Investigation Report & Proposed Excavation Work Plan (TRC, 2017b).  
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Attachment 1 

Field Turbidity Measurements and Select 2013‐2014 Field Notes 

   



WELL ID
(depth) DATE TIME

TURBIDITY
(ntu)

10/4/2017 16:35 1.45
10/13/2016 14:59 8.14
10/21/2015 17:00 8.07
10/4/2017 17:50 1.75
4/12/2017 09:11 1.24
1/19/2017 13:19 5.6
10/13/2016 15:37 2.06
7/19/2016 16:39 0
4/21/2016 16:27 0.35
1/25/2016 08:30 1
10/21/2015 10:20 1.74
10/5/2017 16:26 19.9
4/12/2017 10:35 13.4
1/19/2017 16:11 8.21
10/13/2016 12:28 10.9
7/20/2016 14:08 13.7
4/22/2016 10:33 12
1/25/2016 11:40 7
10/22/2015 13:00 18.4
10/5/2017 14:49 1.37
4/12/2017 10:49 6.17
1/19/2017 15:27 7.71
10/13/2016 10:28 15.8
7/20/2016 14:30 1.49
4/22/2016 11:25 13
1/25/2016 10:35 6
10/21/2015 13:00 6.21
10/5/2017 14:44 48.2
10/13/2016 10:02 1.77
10/19/2015 17:35 5.34
10/5/2017 15:52 3.34
10/13/2016 11:05 3.76
10/21/2015 15:45 9.13

MW-4D 10/12/2017 14:57 9.57
10/5/2017 09:47 17.4
4/11/2017 13:54 66.3
1/19/2017 13:08 21.5
10/12/2016 13:43 11.8
7/19/2016 17:05 77
4/20/2016 16:33 76
1/22/2016 13:05 108
10/21/2015 17:15 16.1

MW-3D2

MW-3D3

MW-3S

MW-4D2

Table 1
Field Turbidity Measurements

Madison Kipp Corporation

MW-1

MW-2D

MW-3D

Madison, Wisconsin

2015 (partial), 2016, and 2017
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WELL ID
(depth) DATE TIME

TURBIDITY
(ntu)

Table 1
Field Turbidity Measurements

Madison Kipp Corporation
Madison, Wisconsin

2015 (partial), 2016, and 2017

MW-4S 10/5/2017 09:57 1.21
10/4/2017 13:18 1.1
4/12/2017 15:09 3.69
1/18/2017 16:47 1.94
10/12/2016 17:58 7
7/18/2016 18:15 1.75
4/21/2016 10:14 2.6
1/21/2016 16:05 3
10/19/2015 17:45 3.89
10/4/2017 14:30 38.2
4/12/2017 16:52 1.1
1/20/2017 09:17 4.34
10/12/2016 17:08 39.7
7/18/2016 17:59 171
4/21/2016 11:34 30
1/21/2016 16:35 1
10/22/2015 11:55 9.02
10/4/2017 12:13 1.26
4/12/2017 15:26 1.64
1/19/2017 16:20 1.23
10/12/2016 15:14 2.53
7/20/2016 11:42 4.38
4/21/2016 09:42
1/21/2016 15:20 3
10/21/2015 12:40 4.08
10/4/2017 12:19 2.61
10/12/2016 16:30 6.12
10/21/2015 09:05 5.48
10/9/2017 12:40 6.05
4/11/2017 15:08 3.1
1/20/2017 12:41 7.84
10/12/2016 10:37 12.7
7/19/2016 15:26 7.55
4/20/2016 14:07 3
1/22/2016 11:35 2
10/22/2015 09:25 1.51
10/9/2017 09:28 1.19
10/12/2016 11:46 11.2
10/22/2015 09:26 0.62
10/4/2017 17:16 1.26
10/13/2016 13:40 3.76
10/20/2015 11:30 7.44

MW-5D3

MW-5S

MW-6D

MW-6S

MW-9D

MW-5D

MW-5D2
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WELL ID
(depth) DATE TIME

TURBIDITY
(ntu)

Table 1
Field Turbidity Measurements

Madison Kipp Corporation
Madison, Wisconsin

2015 (partial), 2016, and 2017

10/4/2017 16:28 10.13
4/12/2017 09:07 3.3
1/19/2017 11:46 2.14
10/13/2016 13:44 2.19
7/19/2016 12:06 1.37
4/20/2016 12:36 81.5
1/21/2016 12:05 1
10/20/2015 12:15 1.19

MW-11S 10/9/2017 15:31 2.35
10/3/2017 12:25 2
10/10/2016 14:20 1.82
10/3/2017 12:08 3
10/10/2016 13:55 2.06
10/3/2017 11:52 2
10/10/2016 13:35 1.92
10/3/2017 11:35 1
10/10/2016 13:15 1.96
10/3/2017 11:15 3
10/10/2016 12:50 2.12
10/3/2017 11:03 3
10/10/2016 12:25 2.73
10/3/2017 10:45 3
10/10/2016 12:06 5.26
10/2/2017 14:55 6
10/11/2016 10:30 1.44
10/2/2017 14:34 6
4/10/2017 14:03 0.89
1/18/2017 14:59 5.7
10/11/2016 10:10 1.68
7/18/2016 12:45 1.1
4/19/2016 15:00 0.4
1/20/2016 13:35 10
10/2/2017 13:35 5.4
10/11/2016 09:50 2.16
10/3/2017 09:36 4
10/10/2016 16:35 1
10/3/2017 09:20 6
10/10/2016 16:15 1.2
10/3/2017 08:55 5
10/10/2016 15:55 1.2
10/3/2017 08:35 3
10/10/2016 15:35 1.55

MP-13 (163-167)

MP-14 (100-105)

MP-14 (135-140)

MP-14 (170-178)

MP-15 (088-092)

MP-15 (100-105)

MP-15 (120-125)

MP-15 (142-146)

MP-13 (044-048)

MP-13 (067-071)

MP-13 (081-085)

MP-13 (102-106)

MP-13 (121-125)

MP-13 (135-139)

MW-9D2
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WELL ID
(depth) DATE TIME

TURBIDITY
(ntu)

Table 1
Field Turbidity Measurements

Madison Kipp Corporation
Madison, Wisconsin

2015 (partial), 2016, and 2017

10/3/2017 07:55 6
10/10/2016 15:15 1.5
10/2/2017 16:20 8
10/11/2016 09:10 1.29
10/2/2017 16:00 7
4/10/2017 11:58 100
1/18/2017 13:49 2.29
10/11/2016 08:45 1.43
7/18/2016 14:00 3.4
4/19/2016 13:55 0.34
1/20/2016 11:35 76
10/2/2017 15:39 8
10/11/2016 08:25 1.27
10/9/2017 10:10 4.94
4/12/2017 13:33 64
1/20/2017 11:18 2.66
10/12/2016 09:09 15.1
7/19/2016 14:39 44.3
4/20/2016 15:12 126
1/22/2016 09:45 184
10/22/2015 11:00 9.86
10/6/2017 15:46 1.16
4/11/2017 11:59 5.46
1/20/2017 15:51 2.95
10/14/2016 15:37 8.4
7/20/2016 09:52 8.1
4/21/2016 14:43 10.7
1/22/2016 16:20 8
10/20/2015 16:35 2.65
10/6/2017 15:20 1.25
10/14/2016 15:41 1.49
10/20/2015 15:20 1.69
10/6/2017 10:46 0.53
4/11/2017 10:40 0.47
1/20/2017 14:03 2.23
10/14/2016 10:49 3.6
7/20/2016 09:03 16.8
4/21/2016 13:37 12.6
1/22/2016 14:45 6
10/20/2015 10:55 0.43
10/6/2017 13:09 3.63
10/14/2016 12:24 4.93
10/20/2015 12:55 11.9

MP-15 (177-187)

MP-16 (106-116)

MW-17

MW-22D

MW-22S

MW-23D

MW-23S

MP-16 (140-144)

MP-16 (175-179)
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WELL ID
(depth) DATE TIME

TURBIDITY
(ntu)

Table 1
Field Turbidity Measurements

Madison Kipp Corporation
Madison, Wisconsin

2015 (partial), 2016, and 2017

MW-24 10/9/2017 13:07 3.57
10/3/2017 16:34 6.4
10/11/2016 13:25 3.11
10/19/2015 14:00 4.06
10/3/2017 14:46 3.38
4/12/2017 12:19 8.12
1/19/2017 09:22 2.2
10/11/2016 14:40 4.21
7/19/2016 13:17 2
4/20/2016 09:44 6
1/21/2016 13:40 1
10/19/2015 12:45 1.82
10/4/2017 10:19 103
4/11/2017 16:42 15.6
1/19/2017 11:33 11.5
10/11/2016 15:41 3.92
7/19/2016 09:45 72.5
4/20/2016 11:12 12
1/21/2016 10:05 1
10/20/2015 15:55 7.26
10/4/2017 09:02 56.7
10/11/2016 16:44 35.2
10/20/2015 15:15 4.4
10/9/2017 13:57 1.97
10/20/2015 09:35 6.02

MW-25D2

MW-27D

MW-27D2

MW-28

MW-25D
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ENVIRONMENTAL  •  ENERGY  •  INFRASTRUCTURE 

Results you can rely on 

TRC Environmental Corporation 

708 Heartland Trail, Suite 3000 

Madison, WI  53717 

Main  608.826.3600 

Fax  608.826.3941 

Memorandum 

To:  Michael Schmoller – WDNR 

Ken Zolnierczyk – USEPA 

From:  Katherine Vater, P.E. – Project Manager 

John Rice, P.E., P.H. – Senior Hydrologist  

Thomas Stolzenburg, Ph.D. – Senior Environmental Chemist 

Subject:  Proposed Management Plan – Polychlorinated Biphenyls (PCBs) in Groundwater 

PCBs Beneath Manufacturing Building  

Madison‐Kipp Corporation, WDNR BRRTS #02‐13‐578014 

Date:  February 14, 2017 

CC:  Tony Koblinski – Madison‐Kipp Corporation 

Mark Sheppard – Madison‐Kipp Corporation 

David Crass – Michael Best & Friedrich LLP 

Project No.:  269392.0000.0000 

As requested by Madison Kipp Corporation (MKC), TRC has reviewed correspondence 

between MKC, the Wisconsin Department of Natural Resources (WDNR), and the U.S. 

Environmental Protection Agency (EPA) regarding the presence and possible migration of 

polychlorinated biphenyls (PCBs) in groundwater at the MKC manufacturing building located 

at 201 Waubesa Street, Madison, Wisconsin (the site, Figure 1).  This site is referred to as WDNR 

Bureau of Remediation and Redevelopment Tracking System (BRRTS) #02‐13‐578014.  In 

addition to review of correspondence, TRC participated in a conference call on December 1, 

2016 with MKC, WDNR and EPA.   

This memorandum summarizes TRC’s review of the previous correspondence and a 

recommended management plan to monitor for PCBs in groundwater at the site and remove 

PCBs from select locations in the future, in conjunction with other future remediation.   

Background  
The intermittent analytical detections of dissolved PCBs in three monitoring wells (MW‐22S, 

MW‐22D, and MW‐23D) beneath the MKC facility footprint are suspected to have been caused 

by the installation of the wells and not an indication of PCBs migrating in groundwater at the 
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site.  Numerous references conclude that PCBs are not known to migrate readily to 

groundwater due to the tendency for PCBs to strongly adsorb to soil particles and to their low 

water solubility.  PCBs do not migrate significantly to groundwater except under extreme 

conditions (ATSDR, 2000; USGS, 1985; WDHFS, 2001), and, for the same reasons, they do not 

significantly migrate if in groundwater (ATSDR, 2000; USGS, 1985; WDHFS, 2001).  The 

groundwater data collected to date at the MKC site, suggest that there is neither widespread, 

nor migrating PCB contamination in groundwater.  Further, if PCB migration were occurring, 

then it would be evident in samples previously collected in downgradient wells.  It is not.  For 

more information, refer to TRC’s October 13, 2016 Memorandum and previously published 

sampling results. 

It should be noted that MW‐22S, MW‐22D, and MW‐23D are all within the radius of influence 

of Groundwater Extraction Well (GWE‐1) at the site.  In 2014 as part of the design of the 

Groundwater Extraction and Treatment System (GETS) for the site, Arcadis conducted a series 

of pump tests at GWE‐1.  These tests showed that at a pumping rate of 40 gallons per minute 

(gpm), the radius of influence extended past the southern boundary of the MKC building and 

possibly past Atwood Avenue.  The GETS currently pumps 45 gpm on average from GWE‐1.  

More information on the radius of influence can be found in the Arcadis basis of design report 

(2014). 

Future Removal Action 
With the sporadic detections of dissolved PCBs in MW‐22S, MW‐22D, and MW‐23D likely the 

result of well construction methods, TRC recommends that these wells be removed during 

future remediation of the PCB‐impacted soil beneath the operating facility.  While the facility is 

active, these wells are not accessible for removal.  In the future, MKC may propose to over‐drill 

MW‐22S, MW‐22D, and MW‐23 to remove the wells, as well as any material that may have been 

carried downward during well installation, or MKC may propose another method of stabilizing 

the suspected contamination, such as grouting the wells and screen materials in place.  Any 

future remediation beneath the operating facility will be subject to WDNR approval, and the 

final plan for remediation of MW‐22S, MW‐22D, and MW‐23D will be proposed at that time for 

WDNR’s review and approval. 

Since the active operation of MKC’s facility prevents removal of the MW‐22S, MW‐22D, and 

MW‐23D wells at this time, TRC proposes to continue to monitor these three wells and 

additional downgradient wells for PCBs as described below. 

Proposed Groundwater Monitoring Plan 
In order to monitor the potential presence of and migration of PCBs in groundwater at the site, 

TRC proposes the following groundwater monitoring plan.  This plan would be in effect as 

described below until the future removal action (described above) can take place or until 

otherwise agreed upon with the WDNR.  The plan has been developed based on prior 
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correspondence from the agencies and industry standards for establishing a groundwater 

monitoring program. 

Objective  
The WDNR and EPA have requested MKC monitor for the potential migration of PCBs 

to and in groundwater at the site.  Although there have been detections of PCBs 

intermittently at three monitoring wells, there is no evidence that PCBs are migrating in 

groundwater at the site.  This proposed groundwater monitoring plan will continue to 

monitor the three wells with intermittent detections and will determine if there is 

evidence of migration of PCBs in the groundwater at the site by sampling downgradient 

wells. 

As mentioned in the October 13, 2016 memorandum, several wells were installed 

through fill/soils containing PCBs, some of which could have been dragged down the 

borehole during drilling and/or well installation activities.  As PCBs are relatively 

insoluble and are associated with particulate matter, these wells have, and could 

continue to experience intermittent and on‐going low‐level detections of PCBs in 

groundwater, due to the presence of residual impacted solids in the bottom of the well 

casing or even in the borehole/filterpack around the screened zone.  MW‐22S, MW‐22D, 

and MW‐23D show these intermittent, low‐level detections of PCBs consistent with 

drag‐down of impacted soil.  As such, the detections at MW‐22S, MW‐22D, and 

MW‐23D would not represent PCBs migrating in groundwater.  To establish whether or 

not migration in the aquifer is occurring, either from these three wells or from other 

PCB‐impacted soils/fill at the site, monitoring wells downgradient of the three wells will 

also be monitored.   

Sample Collection Method 
Groundwater samples analyzed for PCBs to date have been collected using low‐flow 

sampling techniques and have been sent for laboratory analysis using EPA SW‐846 

Method 8082.  TRC recommends continuing to use this established procedure for the 

groundwater monitoring program.   

Currently, turbidity, pumping rate, and drawdown data are being collected in the field, 

and samples to be analyzed for PCBs are being field filtered and sent for laboratory 

analysis.  As the EPA has expressed concern about losses of dissolved PCBs by 

adsorption to the filter, TRC proposes that moving forward, samples collected for PCB 

analysis will be unfiltered.  Total Suspended Solids (TSS) and Total Dissolved Solids 

(TDS) data will also be collected and used to help evaluate the in‐situ conditions present 

during the time of sample collection, i.e., whether conditions at the time of sampling 

may be inadvertently causing re‐suspension and collection of PCB‐impacted residual 

solids in the screened zone, which may be biasing the PCB concentration. 
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TRC proposes to use Pace Analytical Laboratories in Minneapolis, MN because they use 

a dedicated instrument which can achieve consistently low Reporting Limits. 

Sampling Frequency 
The PCB detections in groundwater at this site do not represent a new source or rapidly‐

changing conditions, so an appropriate sampling frequency in the downgradient 

compliance wells is semi‐annually.  We suggest conducting semi‐annual sampling for 

two years, followed by a review of the sampling program by WDNR and EPA to 

determine if the frequency of sampling can be reduced or discontinued.   

Samples for PCBs will be collected concurrent to the other groundwater sampling 

activities in April and October at the site. 

If in the period of the sampling program, there are modifications to the cap system at the 

site, including modification to the building or its basements, the groundwater 

monitoring program will be re‐evaluated to reflect potential change to the soil‐to‐

groundwater pathway. 

If at any time there are detections of PCBs in groundwater at the downgradient wells, 

MKC will notify WDNR and will discuss an appropriate response.  Continuing 

intermittent detections of PCBs in MW‐22S, MW‐22D, and MW‐23D are anticipated, but 

detections of PCBs in the downgradient wells are not anticipated and would represent a 

changed condition. 

Well Network 
Groundwater from various site monitoring wells has been analyzed for PCBs since 2013.  

Wells MW‐22S, MW‐22D, and MW‐23D are the only wells that have had intermittent 

detections of PCBs.   

Well MW‐22S is screened from 25‐ to 35‐feet below ground surface (bgs) in the 

unconsolidated aquifer.  Wells MW‐22D and MW‐23D are both screened from 45‐ to 

50‐feet bgs in the Lone Rock Formation, which is present at the site beginning 

approximately 35‐feet bgs.  There is known shallow PCB contaminated soil present in 

the area of MW‐22S and MW‐23S.  With the objective of monitoring whether known or 

suspected PCB‐impacted soil is causing PCBs to migrate in groundwater, the following 

well network is proposed for monitoring.  The Well Locations Map for the Site is 

attached as Figure 2. 

To monitor the unconsolidated aquifer at and downgradient of MW‐22S and the shallow 

soil impacts, groundwater samples will be collected from MW‐22S, MW‐11S (screened 24‐ 

to 34‐feet bgs), MW‐23S (screened 25‐ to 35‐feet bgs), and MW‐28 (screened 28‐ to 38‐feet 
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bgs).  Groundwater samples from MW‐11S have not been analyzed previously for PCBs.  

Groundwater samples from MW‐23S were analyzed for total PCBs four times between 

2013 and 2014 and no detections were reported (highest detection limit was 0.2 μg/L).  

Groundwater from MW‐23S was also analyzed for dissolved PCBs six times between 2013 

and 2015.  No detections were reported (detection limit ranged from 0.063 to 0.19 μg/L).  

Groundwater samples from MW‐28 were analyzed for dissolved PCBs three times in 2015 

and no detections were reported (detection limit ranged from 0.062 to 0.20 μg/L). 

To monitor the Lone Rock Formation at and downgradient of MW‐22D and MW‐23D, 

groundwater samples will be collected from MW‐22D, MW‐23D, MW‐4S (screened from 

35‐ to 50‐feet bgs), MW‐4D (screened from 65‐ to 70‐feet bgs), MW‐6S (screened from 31‐ 

to 41‐feet bgs), and MW‐24 (screened from 30‐ to 40‐feet bgs).  One groundwater sample 

from MW‐4S was analyzed for total PCBs in 2013 and no detection was reported 

(detection limit was 0.17 μg/L).  One groundwater sample from MW‐4D was analyzed 

for total PCBs in 2013 and no detection was reported (detection limit was 0.17 μg/L).  

One groundwater sample from MW‐6S was analyzed for total PCBs in 2013 and no 

detection was reported (detection limit was 0.17 μg/L).  Groundwater samples from 

MW‐24 have not been analyzed for PCBs. 

Reporting 
Going forward, the PCB sample collection and analysis results will be reported in the 

semi‐annual Operations, Monitoring, and Maintenance Reports for the MKC 

Groundwater and Soil Vapor Extraction and Treatment Systems.   

Summary of the PCB Groundwater Monitoring Plan 
 

WELL 
NUMBER 

SCREEN 
INTERVAL FORMATION 

SAMPLING AND 
REPORTING FREQUENCY 

MW-22S 25-35 ft bgs Unconsolidated Semi-annual 

MW-11S 24-34 ft bgs Unconsolidated Semi-annual 

MW-23S 25-35 ft bgs Unconsolidated Semi-annual 

MW-28 28-38 ft bgs Unconsolidated Semi-annual 

MW-22D 45-50 ft bgs Lone Rock Semi-annual 

MW-23D 45-50 ft bgs Lone Rock Semi-annual 

MW-4S 35-50 ft bgs Lone Rock Semi-annual 

MW-4D 65-70 ft bgs Lone Rock Semi-annual 

MW-6S 31-41 ft bgs Lone Rock Semi-annual 

MW-24 30-40 ft bgs Lone Rock Semi-annual 
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Discussion of Passive Sampling 
Passive sampling has been suggested as a method for collecting groundwater samples for 

dissolved PCB analysis at the site.  Methods for sampling and laboratory analysis of passive 

diffusion sampling devices (PDBs) have been established for water soluble analytes in 

groundwater; however, based on discussions with commercial laboratories and PDB experts, 

these methods have been developed exclusively for VOCs. 

Passive sampling devices consisting of a solid sorbent have also been deployed for sampling 

pore water in sediments.  The solid sorbent device is more suited to SVOCs, including PCBs.  

Although this application is a conceptual fit to address PCBs in groundwater, when TRC 

contacted commercial and specialty laboratories, EPA and private firm researchers (including 

the inventor of passive sampling) all of whom are actively working with this technology, none 

could identify (i) a laboratory that could provide a device containing the sorbent impregnated 

with PRC (performance reference compounds), (ii) a recommended deployment method, and 

(iii) the requisite analytical and data processing.  Any attempt to perform passive sampling for 

PCBs at the site would first require well‐by‐well research of equilibration times.  

More fundamentally, the idea of using passive sampling for PCBs at the site does not provide 

any additional information regarding the cause of the intermittent PCB detections in MW‐22S, 

MW‐22D, and MW‐23D.  For these reasons TRC does not recommend the use of passive 

sampling for PCB sampling/analysis at the site.   

On the other hand, the combined approach of the future removal action at MW‐22S, MW‐22D, 

and MW‐23D, along with low‐flow downgradient groundwater monitoring until the future 

removal action occurs, addresses both removal of the PCBs and interim monitoring for 

migration until removal. 
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1.0 INTRODUCTION 

1.1 Scope and Applicability 

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the methods 

for conducting water level, separate-phase product, and/or total well depth measurements in 

monitoring wells, piezometers, and boreholes during field investigations.   

1.2 Summary of Method 

Depth-to-water (DTW) measurements are used to evaluate pressure and/or elevation changes 

within the aquifer.   The procedure involves using a water level indicator capable of an accuracy 

of ±0.01 feet, or a similar piece of equipment, to measure the DTW in a monitoring well, 

piezometer, or borehole from a set reference point. When used in conjunction with an accurate 

site elevation survey, DTW data can be converted to potentiometric surface elevations to support 

groundwater flow direction analysis, as well as other aquifer characteristics.  In addition, pressure 

changes recorded in a well during a slug, pumping, or packer test can be used to determine 

aquifer characteristics, such as hydraulic conductivity and storage parameters. 

 

It is also a good practice to gauge the total depth of a monitoring well while taking water levels.  

This practice can help confirm: 1) the correct well in a cluster of wells screened at different 

depths; 2) that the well is clear of obstructions; 3) whether the well may be silting up and need 

further development; and 4) the correct purge volume for a well when sampling.  Total depth 

measurements in a well may be necessary when TRC is taking over project work at a site with 

existing monitoring wells or the site wells have not been accessed for a significant amount of 

time. 

 

The objective of separate-phase product measurements is to obtain measurements of the thickness 

of separate-phase product in the water column. The thickness of both dense non-aqueous phase 

liquid (DNAPL) and light non-aqueous phase liquid (LNAPL) can be determined using an 

oil/water interface probe.  It should be noted that the thickness of LNAPL or DNAPL in a well 

(“apparent thickness”) most likely differs from the thickness in the formation (“actual 

thickness”).  

 

• For LNAPL, the procedure involves measuring the depth to the separate-phase product 

and the depth to the underlying groundwater from a set reference point. The difference 

between these two measurements is the thickness of the LNAPL in the well.   

 

• For DNAPL, the procedure involves measuring the depth to the separate-phase product 

and the depth to the bottom of the well, borehole, etc. The difference between these two 

measurements is the thickness of the DNAPL in the well. 

1.3 Equipment 

The following list of equipment may be utilized when conducting water level and separate-phase 

product measurements.  Site-specific conditions may warrant the use of additional items or 

deletion of items from this list.  For specialized sampling programs involving per- and 

polyfluorinated alkyl substances (PFAS), refer to Attachment D for further details.   
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• Appropriate level of personal protection 

• Electronic water level indicator 

• Oil/water interface probe 

• Extra batteries for water level/interface probe 

• Field book and monitoring form  

• Well keys 

• Socket-wrench 

• Containers to hold water and isopropanol for calibration  

• Tap water 

• Isopropanol 

• Previous measurement data (if available) 

• Precision ruler or measuring tape 

• Permanent marker (e.g., Sharpie®) 

• Decontamination supplies 

1.4 Definitions 

Borehole A hole drilled into the soil or bedrock using a drill rig or similar 

equipment.  

  

Dense Non-aqueous 

Phase Liquid (DNAPL) 

Separate-phase product that is denser than water and, therefore, 

sinks to the bottom of the water column. 

  

Depth To Water (DTW) The distance to the groundwater surface from an established 

measuring point. 

  

Light Non-aqueous 

Phase Liquid (LNAPL) 

Separate-phase product that is less dense than water and, therefore, 

floats on the surface of the water. 

  

Monitoring Well A well made from a polyvinyl chloride (PVC) pipe, or other 

appropriate material, with slotted screen installed across or within a 

saturated zone.  A monitoring well is typically constructed with a 

PVC or stainless steel pipe in unconsolidated deposits and with steel 

casing in bedrock.   

  

Non-aqueous Phase 

Liquid (NAPL) 

Petroleum or other fluid that is immiscible in water and tends to 

remain as a separate liquid in the subsurface. 

  

Piezometer A well made from PVC or metal with a slotted screen installed 

across or within a saturated zone.  Piezometers are primarily 

installed to monitor changes in the potentiometric surface elevation.  

  

Potentiometric Surface A surface representing the hydraulic head of groundwater.  
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Separate-phase Product A liquid that does not easily dissolve in water. Separate-phase 

product can be more dense (i.e., DNAPL) or less dense (i.e., 

LNAPL) than water and, therefore, can be found at different depths 

in the water column. 

  

Low-permeability 

Formation 

A geologic formation that has very slow recharge and discharge 

rates due to small pore spaces in the formation material. A clay 

formation is considered to have low permeability and has a very 

slow recharge rate compared to a more permeable formation, such 

as sand or gravel. 

  

Total Depth of Well Distance from the measuring point to the bottom of the well. 

1.5 Health & Safety Considerations 

TRC personnel will be on site when implementing this SOP.  Therefore, TRC personnel shall 

follow the site-specific health and safety plan (HASP). TRC personnel will use the appropriate 

level of personal protective equipment (PPE) as defined in the HASP. 

 

When present, special care should be taken to avoid contact with LNAPL or DNAPL. The use of 

an air monitoring program, as well as the proper PPE designated by the site-specific HASP, can 

identify and/or mitigate potential health hazards. 

1.6 Cautions and Potential Problems 

Special care should be taken when using equipment if PFAS are known or suspected to be 

present.  Please refer to Attachment D for details.   

 

• DTW measurements of all wells in a water level survey should be collected within the 

shortest amount of time possible but, at a minimum, within a 24-hour period to ensure near 

contemporaneous data collection during a groundwater elevation recording event. However, 

note that certain conditions may produce relatively rapid changes in groundwater elevations, 

which might necessitate collecting readings over a shorter time period. Such conditions 

should be noted in the field book.  Rapid groundwater elevation changes may occur due to: 

- Rapid changes in atmospheric pressure 

- Variable pumping of nearby wells 

- Precipitation events 

- Tidal influences 

- Rapid changes in nearby surface water levels (e.g., dam release, upstream 

thunderstorm) 

• Allow water levels in newly installed wells to stabilize for approximately 24 hours before 

taking measurements for the purpose of a water level survey. Recovery might take longer in 

wells installed in low permeability formations. 

• Because the tops of monitoring wells and piezometers are often cut unevenly, be sure to take 

DTW measurements from a pre-marked or notched spot on the well to ensure consistent data 

collection over time.   Since land survey vertical elevation measurements are generally taken 
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from the highest point on the well casing (i.e., where survey rod rests), this point should also 

be marked and used for water level measurements.  If the tops of the monitoring wells and 

piezometers are not marked, the DTW measurement should be taken from the north side of 

the riser and the location marked on the casing top edge. 

 

• To limit the possibility of cross contamination, DTW measurements should be collected in 

order from the least to the most contaminated wells and piezometers when contamination is 

known or suspected.  Be sure to decontaminate the entire length of the submerged tape 

between well measurements to reduce the potential for cross contamination.  Refer to 

Attachment D and ECR SOP 010 for decontamination of PFAS.  Some wells with NAPL or 

excessive condensation may have residues on the side of the riser that may also contaminate 

the tape. 

• If the presence of NAPL is suspected at a site, an oil/water interface probe should be used to 

conduct water level measurements. When DNAPL is a suspected contaminant characteristic 

at a site, the interface probe should be lowered to the bottom of the well until DNAPL is 

encountered, if present.   

• NAPL may foul the probe and could cause a delayed response when going from NAPL to 

water.  Resolution may require taking repeated measurements by raising and/or lowering the 

probe through the interface. 

 

• Most water level meters have a “sensitivity” setting, which is often located on the on/off dial.  

The sensitivity setting may need adjustment depending on the site water chemistry.   

 

• Excessive condensation on the inside well materials may cause the tape to stick on the well 

casing and/or cause a false reading above the water level.  This is especially true of deeper 

wells.  Previous elevation data should be consulted to determine if a reading is consistent and 

plausible for that well.  The above mentioned sensitivity adjustment can be used to 

compensate.  In some cases, the line may have to be weighted to remedy the line sticking to 

the casing. 

 

• Tight well caps and low permeability formations may not have allowed the potentiometric 

surface to equilibrate in the well after seasonal, tidal or other area groundwater level 

fluctuations.  If this is the case, allow the wells to equilibrate before collecting measurements 

by taking readings several minutes after removing the well plug; in addition, re-measure the 

first well after the last well to verify that the water level is not fluctuating.  Another round of 

water levels may need to be collected if a significant discrepancy from the first set of 

measurements is observed; this should be discussed with the Project Manager.  If this is a 

concern, vented well caps or plugs may need to be used. 

 

• In some instances, artesian well conditions may exist, where the potentiometric surface is 

higher in elevation than the top of the well casing (TOC).  In these situations, it is pertinent to 

note the water level elevation as above the TOC or add a known length of riser pipe in order 

to measure an actual elevation.  Once the water level has equilibrated in the riser pipe, the 

same procedures can be followed for measuring water level when separate-phase product is 

not suspected.  Note that when converting the DTW measurement to an elevation, the riser 

pipe length needs to be added to the surveyed TOC. 
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• Groundwater gradients at some sites can be very shallow and if gradient and groundwater 

flow pattern (gradient direction) determination are part of the project objectives, it is critical 

that groundwater level measurements obtained from wells are as accurate as possible.  

Special care should be taken to allow the water level to equilibrate after removing sealing 

caps, and the same water level indicator should be used for all measurements if possible.  All 

wells should be measured within the minimum possible time.  This is particularly important 

in areas with potential tidal influences.   

 

• If more than one measuring device must be used for multiple wells across an area with a 

shallow groundwater gradient, the “zero calibration check” (see Section 2.1.1) becomes 

especially important. 

 

• If the monitoring well or piezometer is secured with an air- and water-tight lockable cap, 

caution should be taken when removing the cap due to the possible buildup of pressure in the 

well casing.  Try to ease the cap off and relieve the pressure slowly in order to prevent injury. 

Do not stand or lean over top of well when releasing cap. 

 

• Flush-mounted wells may be subject to water collection in the well can around the top of the 

riser pipe.  In such instances, sufficient water should be evacuated from the well can prior to 

removing the well cap to ensure that ambient water does not enter the riser.  The condition 

should be documented and the potential need for repair discussed with the Project Manager. 

1.7 Personnel Qualifications 

Since this SOP will be implemented at sites or in work areas that entail potential exposure to 

toxic chemicals or hazardous environments, all TRC personnel must be adequately trained.  

Project and client-specific training requirements for samplers and other personnel on site should 

be developed in project planning documents, such as the sampling plan or project work plan.  

These requirements may include:  

 

- OSHA 40-hour Health and Safety Training for Hazardous Waste Workers 

(HAZWOPER) 

- 8-hour annual refresher training 

2.0 PROCEDURES 

To be useful for establishing groundwater gradient, the reference point should be tied with a 

known vertical datum, such as the National Geodetic Vertical Datum (NGVD), or a local datum 

(e.g., site-specific arbitrary datum).   

 

Water levels should be allowed to equilibrate prior to measurement after removing sealing well 

caps.  There are no set guidelines, and appropriate equilibration times can range from minutes to 

hours depending on well recharge, local geology, and project objectives.  

 

If available, prior site water and product level measurement data should be reviewed and 

available to field personnel during the collection of new data for direct comparison to aid in 

identifying and resolving potential measurement errors while in the field. 
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When measuring well depths with an electronic water level indicator, measure and add the length 

of the probe beneath the circuit closing electrodes to the depth measured to obtain the true depth.   

 

The following procedures must be followed during the collection of water level and product 

measurements.  Procedures may vary depending on the equipment used and contaminants present 

at the site.  Special care should be taken when using measurement equipment if PFAS are known 

or suspected to be present.  Please refer to Attachment D for details.   

2.1 Calibration and Operational Checks 

Refer to the project’s Quality Assurance Project Plan (QAPP) for calibration frequency and any 

site-specific calibration procedures for water and separate-phase product level meters.  

Calibration of the meters is optional; the need for calibration and the frequency of calibration will 

be dependent upon the meter used and project-specific data quality objectives.  Operational 

checks of meters will be performed prior to use in the field at the start of each day and several 

times throughout the day, as appropriate. 

2.1.1 Operational Check of Water Level Meters 
1. Push the Start or Test button (typically provided) on the meter to test the battery and circuitry 

on the water level indicator.  The meter audible indicator should sound and test light 

illuminate (if equipped). 

 

2. Release the start/test button and lower the water level probe into a container filled with tap 

water until the meter audible indicator sounds or visual indicator light turns on.  During this 

check, set sensitivity adjustment (if provided) to highest setting, then decrease if necessary 

(e.g., saline water). 

 

Inspect the measuring tape and water level probe connection for any signs of visible damage (e.g., 

cuts, kinks, separating splices).  If the tape appears damaged at the connection to the probe, while 

the meter is sounding, perform the procedure in Section 2.1.2.   

2.1.2 Calibration of Water Level Meters 
1. While the meter is sounding from the procedure used in Section 2.1.1, use a ruler or 

measuring tape to measure the distance between the water surface and the 1-foot increment 

mark on the water level tape. 

 

2. Check that the 1-foot increment is actually 1 foot from the water surface. Note any 

discrepancy in the field book and discuss with the Project Manager.  If necessary, repair 

and/or replace the water level meter. 

2.1.3 Calibration and Operational Check of Oil/Water Interface Meters 
1. Oil/water interface meters will have one distinguishing sound and/or colored light to 

represent detection of water and a separate distinguishing sound to represent detection of 

separate-phase product.  Read the instrument manufacturer’s operations manual to determine 

the instrument’s audible sound or light differentiation for water and separate-phase product 

(e.g., continuous beep for product and intermittent beep for water).   
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2. Push the Start or Test button (typically provided) on the meter to test the battery and circuitry 

on the water level indicator.  The meter audible indicator should sound and test light 

illuminate (if equipped). 

 

3. Water Level Sensor Operational and Calibration Checks   

 

a. Lower the water level probe into a container filled with tap water until the appropriate 

sound for water is heard as determined in Step 1. 

b. While the meter is sounding, use a ruler or measuring tape to measure the distance 

between the water surface and the 1-foot increment mark on the water level tape.  

c. Check that the 1-foot increment is actually 1 foot from the water surface.  Note any 

discrepancy in the field book and discuss with the Project Manager. 

 

4. Oil Level Sensor Operational and Calibration Checks 

 

a. If the operation or calibration of the oil level probe is suspected to be faulty, consult with 

the meter manufacturer for additional troubleshooting. 

2.2 Procedures for Measuring Depth to Water When Separate-phase Product is 
Not Suspected 

If possible, and when applicable, start at wells that are least contaminated and proceed to those 

wells that are most contaminated.  Additionally, allow sufficient time for each monitoring well or 

piezometer to equilibrate after removing the protective cap prior to taking readings.   

 

1. Record the condition of the well (e.g., protective casing, concrete collar, lock in place, etc.), 

equipment being used, and the current weather conditions in the field book or on the water 

level monitoring form or well inspection report.  

 

2. Use HASP-specified gloves.  Stand upwind of the well and remove the well lid.  Unlock and 

remove the well cap slowly to relieve pressure build up that may have occurred in the well 

casing. Follow HASP requirements for well head and breathing zone air monitoring. 

 

3. Identify the previous measuring point marking or notch on the riser or casing (if present).  If 

no previous measuring point exists, use a permanent marker to mark a location on the rim of 

the riser or casing (typically the highest point).  Record this location in the field book or on 

the water level monitoring form (e.g., top of riser or top of casing). 

 

4. Using a previously decontaminated water level meter, turn on the meter, check the 

audible/visual indicator (push the “Test” button), reel the electronic probe into the well riser 

(with the increments visible) slowly until the meter sounds.   

 

5. Grasp the tape with hand, withdraw the tape, and lower it again slowly until the sound is 

again audible.  Check the DTW on the tape and make a mental note of the depth to within 

0.01 feet.   

 

6. Lower the probe again slowly and repeat the measurement for precision.  In the field book or 

on the water level monitoring form, record the DTW from the measuring point noted in 
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Step #3 to the nearest 0.01 feet. If measuring the total depth of the well, proceed to Section 

2.4). 

 

7. Decontaminate the probe and the entire length of the submerged tape in accordance with the 

manufacturer specifications.  Refer to Attachment D and ECR SOP 010, Equipment 

Decontamination, for decontamination procedures for sites with known or suspected PFAS 

contamination. 

2.3 Procedure for Measuring Depth to Water and Product Levels When 
Separate-phase Product is Suspected 

If possible, and when applicable, start at wells that are least contaminated and proceed to those 

wells that are most contaminated.  Additionally, allow sufficient time for each monitoring well or 

piezometer to equilibrate after removing the protective cap prior to taking readings. 

 

1. Record the condition of the well (e.g., protective casing, concrete collar, lock in place, etc.), 

equipment being used, and the current weather conditions in the field book, water level 

monitoring form, or well inspection report.  

 

2. Use HASP-specified gloves.  Stand upwind of the well and remove the well lid. Unlock and 

remove the well cap slowly to relieve pressure build up that may have occurred in the well 

casing. Follow HASP requirements for well head and breathing zone air monitoring. 

 

3. Identify the previous measuring point marking or notch on the riser or casing (if present).  If 

no previous measuring point exists, use a permanent marker to mark a location on the rim of 

the riser or casing (typically the highest point).  Record this location in the field book or on 

the water level monitoring form (e.g., top of riser or top of casing). 

 

4. Using a previously decontaminated oil/water interface probe, turn on the meter, check the 

audible indicator, and slowly reel the electronic probe into the well riser (with the 

increments visible) until the appropriate sound for water or separate-phase product is heard 

as determined in Section 2.1.3.   

 

5. If water is encountered first (as determined by the audible sound on the meter, which 

represents water), follow steps 5 and 6 from Section 2.2.  In the field book or on the water 

level monitoring form, record the DTW from the measuring point noted in Step 3 to the 

nearest 0.01 feet.  

 

6. If water is encountered first and DNAPL is suspected, continue lowering the probe until 

product is encountered (as determined by the audible sound on the meter, which represents 

product).  In the field book or on the water level monitoring form, record the depth to 

product from the measuring point noted in Step #3.  

 

7. Calculate the thickness of the DNAPL in the well using the following equation: 

 

(Total depth of  well) - (Depth to product) = DNAPL thickness 
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8. If LNAPL is encountered before water, record the depth to product from the measuring 

point noted in Step #3 in the field book and continue lowering the probe until water is 

encountered.   

 

NOTE: For LNAPL, it is necessary to take both the air/product interface measurement on 

the way down into the product and the water/product interface measurement on the way 

back up. This is required when passing through product into water, since some product may 

adhere to the probe sensors due to surface tension and, as a result, a greater product 

thickness measurement may be erroneously obtained.  Therefore, when LNAPL is detected, 

the probe should be lightly shaken or raised and lowered rapidly in a short vertical motion 

while the probe is within the water column to remove any product that may have been 

carried down with the probe. After passing through the product, the water/product interface 

should then be measured as the probe is raised very slowly back up from the underlying 

water into the product. Once the interface is detected, the probe can be raised and lowered 

in small increments to precisely determine the interface and obtain accurate measurements. 

Repeat these measurements as needed to confirm water/product interfaces and product 

thickness on multiple measurements. 

 

9. In the field book or on the water level monitoring form, record the DTW from the 

measuring point noted in Step #3. If measuring the total depth of the well, proceed to 

Section 2.4. 

 

10. Calculate the thickness of the LNAPL in the well using the following equation: 

 

(DTW)   -    (Depth to product)   =   LNAPL thickness 

 

11. Decontaminate the probe and the entire length of the submerged tape in accordance with the 

manufacturer specifications.  Refer to Attachment D for measurement equipment used at 

sites with known or suspected PFAS contamination and ECR SOP 010, Equipment 

Decontamination, for PFAS decontamination procedures. 

2.4 Procedure for Measuring Total Well Depth 

When measuring the total depth of a well, the water level and separate-phase product level, if 

present, should be determined first (see Section 2.2 or 2.3).  It is recommended that the tone 

function of the instrument remain engaged during the total depth measurement. 

 

1. After the water level and product level, if present, have been determined, continue reeling 

the electronic probe into the well riser (with the increments visible) until the probe 

encounters resistance.  Resistance may be inferred when the probe appears to stop 

descending and the tape slackens against the side of the riser. 

 

2. Determine whether the observed resistance likely represents the total depth of the well by 

raising and then lowering the probe to the level of the previously encountered resistance 

several times at different positions in the well.  Then compare the observed level of 

resistance to available information about the total depth of the well, such as well log data or 

previous total depth measurements.  
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3. Measure the total depth of the well by: 1) noting the depth (to the nearest 0.01 feet) at which 

the probe first touches bottom before the tape begins to slacken; 2) adding the measured 

length from the bottom of the probe to the fluid level sensor in the probe; and 3) recording 

the combined lengths as the total depth. 

 

4. In the field book or on the water level monitoring form, record the total depth of the well 

from the measuring point. 

 

5. Also, note any observations about the conditions encountered in the well during the total 

depth measurement.  A clear and distinct bottom reading would indicate little or no 

sediment in the bottom of the well.  A soft and indistinct probe landing would indicate the 

presence of silt or sediment in the bottom of the well.  A total depth measurement 

inconsistent with the well log or previous total depth measurements may indicate an 

obstruction in the well or significant sedimentation at the bottom of the well. 

 

6. Decontaminate the probe and the portion of the tape inserted in the riser in accordance with 

the manufacturer specifications.  Refer to Attachment D for measurement equipment used at 

sites with known or suspected PFAS contamination and ECR SOP 010, Equipment 

Decontamination, for PFAS decontamination procedures. 

3.0 INVESTIGATION-DERIVED WASTE DISPOSAL 

Field personnel should discuss specific documentation and containerization requirements for 

investigation-derived waste disposal with the Project Manager. 

 

Each project must consider investigation-derived waste disposal methods and have a plan in place 

prior to performing the field work.  Provisions must be in place as to what will be done with 

investigation-derived waste.  If investigation-derived waste cannot be returned to the site, 

consider material containment, such as a composite drum, proper labeling, on-site storage by the 

client, testing for disposal approval of the materials, and ultimately the pickup and disposal of the 

materials by appropriately licensed vendors. 

4.0 QUALITY ASSURANCE/QUALITY CONTROL 

The following Quality Assurance/Quality Control procedures apply: 

 

• Operate field instruments according to the manufacturers’ manuals. 

 

• Calibrate field instruments at the proper frequency. 

 

• Check the DTW at least two times in order to compare results. If results do not agree to 

within 0.02 feet, take a third measurement. If results still do not agree, check for possible 

equipment failure or review the cautions and potential problems listed in Section 1.6.  Repeat 

the measurement when the cause of the precision nonconformance has been discovered and 

corrected. 

 

 

 



STANDARD OPERATING PROCEDURE 
Business Confidential – For Internal Use Only 

 

 
Water Level and Product Measurements  Page 13 of 22 
Procedure No:  ECR 004 Revision:  1 Effective:  12/2016 
TRC Controlled Document  For Information Only 

5.0 DATA MANAGEMENT AND RECORDS MANAGEMENT 

• Record water and separate-phase product level measurements on field forms or in a field 

book.  See Attachment A for an example of a Water and Product Level Monitoring Form and 

Attachment B for an example of field book documentation. 

• The following additional information may be recorded in the field book: 

 

- Well/piezometer or monitoring point identification number 

- Well/piezometer or monitoring point location (sketch of the sample point or 

reference to a location figure) 

- Visual or sensory description (e.g., odors, product, etc.) 

- Time and date measurements were taken 

- Personnel performing the task 

- Weather conditions during task 

- Other pertinent observations 

- Measurement equipment used 

- Calibration procedures used 

- Decontamination procedures used 

- Fixed measuring point used for DTW measurements 

6.0 REFERENCES 

Compendium of Superfund Field Operations Methods.  EPA/540/P-87/001.  December 1987. 

 

U.S. EPA Environmental Response Team, Standard Operating Procedures, Manual Water Level 

Measurements, SOP 2043.  February 11, 2000. 

 

U.S. EPA Region 4.  Science and Ecosystem Support Division (SESD) Operating Procedure, 

Groundwater Level and Well Depth Measurement, SESDPROC-105-R2. January 29, 2013. 

 

7.0 SOP REVISION HISTORY 

REVISION NUMBER REVISION DATE REASON FOR REVISION 

1 DECEMBER 2016 

ADDED ATTACHMENT D TO 
ACCOMMODATE SOP 
MODIFICATIONS REQUIRED WHEN 
SAMPLING FOR PFAS; CHANGED 
NAMING CONVENTION FOR SOP 
FROM RMD TO ECR. 



STANDARD OPERATING PROCEDURE 
Business Confidential – For Internal Use Only 

 

 
Water Level and Product Measurements  Page 14 of 22 
Procedure No:  ECR 004 Revision:  1 Effective:  12/2016 
TRC Controlled Document  For Information Only 

 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
 

EXAMPLE WATER AND PRODUCT LEVEL MONITORING FORM 
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ATTACHMENT B 
 

EXAMPLE FIELD BOOK DOCUMENTATION FOR WATER LEVELS 
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ATTACHMENT C 

 
SOP FACT SHEET 
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PURPOSE AND OBJECTIVE 

The following water level and product measurement procedures have been developed to direct TRC personnel in the methods of 

collecting water levels and product measurements in the field. Other state or federal requirements may be above and beyond the 

scope of this SOP and should be followed, if applicable.  Depth-to-water (DTW) measurements are used to evaluate pressure 

and/or elevation changes within the aquifer.   The objective of separate-phase product measurements is to obtain measurements of 

the thickness of separate-phase product in the water column.  Both of these measurements are very important as they drive 

remediation decisions. 

WHAT TO USE 

• Water level meter 

• Oil/Water interface probe 

• Extra batteries 

• Well keys 

• Socket set 

• Decontamination supplies 

• Field book 

• Indelible/waterproof ink 

ON-SITE WELL GAUGING 

• Prior to well gauging, site water level measurement data should be reviewed for direct comparison to aid in identifying and 

resolving potential measurement errors while in the field. 

• Conduct an operational check of the water level meter by pushing the Start or Test button on the meter to test the battery and 

circuitry on the water level indicator.  The meter audible indicator should sound and test light illuminate.   

• If possible and when applicable, start at wells that are least contaminated and proceed to those wells that are most 

contaminated.   

• Prior to collecting a water level, record the condition of the well (e.g., protective casing, concrete collar, lock in place, etc.).  

• Stand upwind of the well and remove the well lid.  Unlock and remove the well cap slowly to relieve pressure buildup that 

may have occurred in the well casing.  Allow the well time to equilibrate. 

• Identify the previous measuring point marking or notch on the riser or casing (if present).  If no previous measuring point 

exists, use a permanent marker to mark a location on the rim of the riser or casing (typically the highest point).  Record this 

location in the field book. 

• Grasp the tape with hand, withdraw the tape, and lower it slowly until the sound is audible.  Check the DTW on the tape and 

make a mental note of the depth to within 0.01 feet.  Lower the probe again slowly and repeat the measurement for precision.   

• If total depth measurements were not recorded recently, advance the tape to the bottom of the well to record a total depth. 

• Decontaminate the probe and tape between each well. 

 ON-SITE PRODUCT MONITORING   

• Prior to product gauging, product measurement data should be reviewed for direct comparison to aid in identifying and 

resolving potential measurement errors while in the field. 

• Using a previously decontaminated oil/water interface probe, turn on the meter, check the audible indicator, and slowly reel 

the electronic probe into the well riser (with the increments visible) until the appropriate sound for water or separate-phase 

product is heard (intermittent tone for water; steady tone for product).   

• If water is encountered first (as determined by the audible sound on the meter, which represents water), record the DTW from 

the measuring point to the nearest 0.01 feet.  

• If water is encountered first and dense non-aqueous phase liquid (DNAPL) is suspected, continue lowering the probe until 

product is encountered (as determined by the audible sound on the meter, which represents product).  In the field book or on 

the water level monitoring form, record the depth to product from the measuring point.  If light non-aqueous phase liquid 

(LNAPL) is encountered before water, record the depth to product from the measuring point and continue lowering the probe 

until water is encountered and record the depth to water. 

• Decontaminate the probe and tape between each well. 

 WASTE DISPOSAL   

Field personnel should discuss specific documentation and containerization requirements for investigation-derived waste disposal 

with the Project Manager. 

Each project must consider investigation-derived waste disposal methods and have a plan in place prior to performing the field 

work.  Provisions must be in place as to what will be done with investigation-derived waste.  If investigation-derived waste cannot 

be returned to the site, consider material containment, such as a composite drum, proper labeling, on-site storage by the client, 

testing for disposal approval of the materials, and ultimately the pickup and disposal of the materials by appropriately licensed 

vendors.
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SOP MODIFICATIONS FOR PFAS 
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Due to the pervasive nature of PFAS in various substances routinely used during sampling and the need to mitigate 

potential cross-contamination or sampling bias to ensure representative data are collected, special care should be taken 

when sampling for PFAS.  The following table highlights the required modifications to this SOP when sampling for 

PFAS. 

 

Water Level and Product Measurement Protocols for PFAS 

SOP Section Number Modifications to SOP 

1.3 • Field notes should be recorded on loose paper field forms 

maintained in aluminum or Masonite clipboards.  Waterproof field 

books, plastic clipboards and spiral bound notebooks should not 

be used. 

• Do not use Post-it® Notes.   

• Use new plastic buckets for wash and rinse water.  

• Do not use “tap” water for operational check of the water level 

sensor of the oil/water interface meter.   

• Ensure that PFAS-free water is used during the decontamination 

procedure. 

• Do not use a plastic ruler to check measurements. 

• Refer to SOP 010, Equipment Decontamination, for 

decontamination supplies. 

1.5 Always consult the Site-specific Health and Safety Plan prior to conducting 

field work.  The following considerations should be made with regards to 

procedures: 

• Tyvek® suits should not be worn.  Cotton coveralls may be worn. 

• Boots and other field clothing containing Gore-Tex™ or other 

waterproof/resistant material should not be worn.  This includes rain 

gear.  Boots made with polyurethane and polyvinyl chloride (PVC) 

are acceptable. 

• Food and drink should not be allowed within the data measurement 

collection area.  Bottled water and hydration drinks (e.g., Gatorade®) 

may be consumed in the staging area only. 

• Personnel involved with measurement data collection should wear a 

new pair of nitrile gloves between each well measurement.  Avoid 

handling unnecessary items with nitrile gloves.  

• Avoid wearing clothing laundered with fabric softeners.  

• Avoid wearing new clothing (recommended six washings since 

purchase).  Clothing made of cotton is preferred. 

• Avoid using cosmetics, moisturizers, hand creams, or other related 

products as part of cleaning/showering the morning of sampling and 

decontamination field work. 

2.1.1 • Do not use potable “tap” water for operational check of the water 

level meter.  Use deionized, distilled, or organic-free water. 

2.1.2 and 2.1.3 • Do not use potable “tap” water for operational check of the water 

level sensor of the oil/water interface meter.  Use deionized, 

distilled, or organic-free water. 

• Do not use a plastic ruler to check measurements. 

2.2 (7) ; 2.3 (11); and 2.4 

(6) 
• Use only Alconox® or Liquinox® soap; do not use Decon 90. 

• Ensure that PFAS-free water is used during the decontamination 
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Water Level and Product Measurement Protocols for PFAS 

SOP Section Number Modifications to SOP 

procedure. 

5.0 • Field notes should be recorded on loose paper field forms 

maintained in aluminum or Masonite clipboards.  Waterproof field 

books, plastic clipboards, and spiral bound notebooks should not 

be used. 
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1.0 INTRODUCTION 

1.1 Scope & Applicability 

This Standard Operating Procedure (SOP) was prepared to provide TRC personnel with general 
guidance in performing groundwater sampling activities.  This SOP details equipment and 
sampling procedures for low-flow sampling, multi-volume purge sampling and passive diffusion 
bag sampling from monitoring wells.  Various regulatory agencies and project-specific work 
plans may have specific requirements (e.g., equipment/instrument, flow rate, etc.) that may be 
applicable and take precedence, depending on the program.   
 
The objective of groundwater sampling is to obtain a representative sample of water from a 
saturated zone or groundwater-bearing unit (i.e., aquifer) with minimal disturbance of 
groundwater chemistry.  This requires that the sample being collected is representative of 
groundwater within the formation surrounding the well bore as opposed to stagnant water within 
the well casing or within the filter pack immediately surrounding the well casing. 

1.2 Summary of Method 

There are three general approaches to groundwater purging/sampling that can be used to obtain a 
representative groundwater sample for analysis:  1) the low-flow or micropurge method where the 
mixing of the stagnant water is minimized using low-flow pumping rates during the collection of 
the groundwater sample; 2) the multiple well volume removal approach in which the stagnant 
water is removed from the well and the filter pack prior to sample collection; and 3) the passive 
sampler procedure where water quality equilibration with the surroundings is achieved through 
deployment of the passive sampler for a sufficient amount of time prior to sampling.   
 
For low-flow and multiple well volume removal, there are various types of equipment available 
to perform groundwater sampling.  The most common of these are the submersible pump, 
peristaltic pump, and bailer.  However, the equipment selected and the purge method used, if any, 
will depend on project goals, data quality objectives (DQOs), hydrogeologic conditions, and 
regulatory requirements.  Care should be taken when choosing the sampling procedures and 
device(s), as some procedures have the potential to affect the representativeness of the sample 
more than others.  For repeated monitoring events, the sampling methodology and operating 
equipment employed should be consistent to minimize potential variability due to sampling 
procedures. The type of sampling method utilized is dependent upon site-specific conditions and 
it is not within the scope of this document to recommend a specific methodology.  For specialized 
sampling programs involving per- and polyfluorinated alkyl substances (PFAS), refer to 
Attachment D for further details.  Information on applicability of sampling methods can be found 
on Interstate Technology & Regulatory Council (ITRC) and United States Environmental 
Protection Agency (EPA) websites. 

1.3 Equipment 

The following equipment is commonly used to collect groundwater samples from a monitoring 
well.  Site-specific conditions may warrant the use of additional equipment or deletion of items 
from this list. 
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• Appropriate level of personal protective equipment (PPE) as specified in the site-specific 
Health and Safety Plan (HASP) 

• Electronic water level indicator capable of measuring to 0.01 foot accuracy 

• Oil/water interface probe 

• Extra batteries for water level/interface probe 

• Submersible pump with low-flow capabilities (less than 1 liter/min) constructed of inert 
materials (e.g., stainless steel and Teflon®), such as a bladder pump (with sufficient 
quantity of bladders, o-rings, grab plates, etc.) 

• Peristaltic pump 

• Source of power for use with submersible or peristaltic pump (e.g., 12-volt battery, 
compressor, generator, compressed gas tanks, etc.) 

• Flow controller for use with submersible pump (varies depending on type of pump used)  

• Bottom-filling bailer constructed of inert materials (i.e., polyethylene, polyvinyl chloride 
[PVC], stainless steel or Teflon®) 

• Bailer cord or wire (recommended Teflon-coated, stainless steel cable; bailer wire; or 
contaminant-free rope with a Teflon-coated stainless steel leader to connect bailer and 
rope) 

• Tubing (Teflon, Teflon–lined polyethylene, or high density polyethylene [HDPE], 
type dependent upon project objectives) 

• Silicone tubing (only used for peristaltic pump head and/or flow-through cell 
connections) 

• Water quality meter(s) capable of measuring parameters, such as pH, temperature, 
specific conductivity, oxidation-reduction potential (ORP), and dissolved oxygen (DO) 

• Flow-through cell 

• T-connector 

• Turbidity meter 

• Passive sampling device (and any device-specific accessories) 

- Passive diffusion bags (PDBs) 
- Tether (stainless steel cable or marine-grade polyethylene rope), well cap, and weights, 

unless already installed 
- Funnel (Fill kit) 
- PVC cable ties 
- Tool to cut cable ties 
- PVC discharge tubes 
- Tether reel 

 
• Well lock keys 

• Bolt cutters 
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• Appropriate tools for equipment and to open well box (e.g., socket wrench, pry bar, etc.) 

• Containers with lids for purge water (i.e., 5-gallon buckets, drums, etc.) 

• Stopwatch or timer  

• Graduated measuring container appropriately sized to measure flow rate 

• Sample bottle labels 

• Laboratory-grade water (can request from lab – for equipment blanks) 

• Chain-of-custody (COC) forms  

• Sample cooler(s) 

• Photoionization detector (PID) or flame ionization detector (FID) for well head 
monitoring 

• Sample containers (may be supplied by the laboratory depending upon the regulatory 
program):  The proper containers should be determined in conjunction with the analytical 
laboratory in the planning stages of the project.  If not included in sample containers 
provided by laboratory, sample preservatives will need to be kept with sample containers, 
and added to sample containers prior to sample collection.  

• Field book and/or Groundwater Field Data Record (multiple copies) 

• Filtration equipment 

• In-line filter (0.45 micron [µm]) or as otherwise required by the project-specific work 
plan. 

• Bubble wrap/Bubble wrap bags 

• Lint-free, non-abrasive, disposable towels (e.g., Kimwipes) 

• Indelible marking pens 

• Plastic bags (e.g., Ziploc®) 

• Ice 

• Teflon tape 

• Plastic sheeting or large trash bags which can be cut open 

• Umbrella, tent, or equivalent for shading equipment (particularly the flow-through cell)  
from sunlight or blocking rain 

• Equipment decontamination supplies 

• Container for bailing water out of water-logged road boxes or well vaults 

• Map of well locations and well construction data 

• Copy of field notes from previous sampling event for reference 

• Project-specific work plan 
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1.4 Definitions 

Bailer A cylindrical device suspended from a rope or cable, which is used to 
remove water, non-aqueous phase liquid (NAPL), sediment or other 
materials from a well or open borehole.  Usually equipped with some 
type of check valve at the base to allow water, NAPL, and/or 
sediment to enter the bailer and be retained as it is lifted to the 
surface.  A bailer may be made in varying diameters; however a 
bailer that fits in a two-inch well is the most common.  In some 
instances a < 1-inch diameter bailer (a.k.a. pencil bailer) is used for 
small diameter wells. 

  
Borehole A hole drilled into the soil or bedrock using a drill rig or similar 

equipment.  
  
Dense Non-aqueous 
Phase Liquid (DNAPL) 

Separate-phase product that is denser than water and, therefore, sinks 
to the bottom of the water column. 

  
Depth To Water (DTW) The distance to the groundwater surface from an established 

measuring point. 
  
Drawdown The response to purging/pumping a well resulting in the lowering of 

groundwater within the water column in the well or in a water-
bearing zone. 

  
FID 
 
Flow-Through Cell 

An instrument that uses a flame to break down volatile organic 
compounds (VOCs) into ions that can be measured. 
 
The container used to immerse the multi-parameter probes in well 
purge water during pre-sampling well purging.  The flow-through cell 
is usually made of transparent acrylic and is connected to the end of 
the discharge tubing creating an in-line, sealed container in which 
purge water circulates around the measurement probes.  The 
discharge from the pump prior to the flow-through cell may be fitted 
with a check valve or T-connector for collection of water for turbidity 
measurement. 
 

Flush Mount The type of well completion where the riser terminates at or below 
grade.  Flush-mounted wells are typically completed with a “curb 
box” which is an “at-grade” enclosure designed to protect the well 
riser. 

  
Light Non-aqueous 
Phase Liquid (LNAPL) 

Separate-phase product that is less dense than water and therefore 
floats on the surface of the water. 
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Monitoring Well A well made from a PVC pipe, or other appropriate material, with 
slotted screen installed across or within a saturated zone.  A 
monitoring well is typically constructed with a PVC or stainless steel 
pipe in unconsolidated deposits and with steel casing in bedrock.   

  
PID An instrument that uses an ultraviolet light source to break down 

VOCs into ions that can be measured. 
  
Piezometer A well made from PVC or metal with a slotted screen installed across 

or within a saturated zone.  Piezometers are primarily installed to 
monitor changes in the potentiometric surface elevation. 

  
Potentiometric Surface A surface representing the hydraulic head of groundwater.  
  
Protective Casing The pipe installed around the well riser that sticks up from the ground 

(above-grade completions) or is flush with the ground (at-grade 
completions, e.g., curb box) in order to protect the well integrity.  
Protective casings are typically constructed of steel or aluminum and 
usually closeable with a locking cover/hasp to maintain well integrity 
between sampling events. 
 

Recharge Rate The rate at which groundwater returns to the water column in the 
well. 

  
Separate-Phase Product A liquid that does not easily dissolve in water. Separate-phase 

product can be more dense (i.e., DNAPL) or less dense (i.e., LNAPL) 
than water and, therefore, can be found at different depths in the 
water column. 

  
Static Water Level Level at which water resides in a well when the water level is at 

equilibrium with atmospheric pressure. 
  
Well Cover The cap or lid constructed at the end of the protective casing (above-

grade completions) or flush-mounted curb box (ground surface 
completions) to secure access to the well.  Well covers for stick-up 
wells are often equipped with a hasp to accommodate a padlock.  
Well covers for flush-mounted road boxes or vaults are opened and 
closed using a threaded bolt.  
 

Well Filter Pack A material composed of clean silica sand or sand and gravel of 
selected grain size and gradation that is placed in the annulus between 
the screened interval and the borehole wall in a well for the purpose 
of retaining and stabilizing the formation material. 

  
Well Plug/Expansion 
Plug 

The plug fashioned into a cap placed into the top of the well riser 
(e.g., J-Plug).  Well plugs are usually designed with an expandable 
gasket that is activated by turning a locking wing nut or removable 
key latch, closing a snap cap or engaging a magnetic clutch cap to 
seal the well riser.  
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Well Riser Sections of blank (non-slotted) pipe that extend from the well screen 

to or above the ground surface.   
  
Well Screen Pipe (typically PVC or stainless steel) used to retain the formation or 

filter pack materials outside of the well.  The pipe has openings/slots 
of a uniform width, orientation, and spacing.  The openings/slots can 
vary based on formation and filter pack material specifications. 

1.5 Health & Safety Considerations 

TRC personnel will be on site when implementing this SOP.  Therefore, TRC personnel shall 
follow the site-specific HASP.  TRC personnel will use the appropriate level of PPE as defined in 
the HASP. 
 
The well head should be pre-screened using a PID/FID to avoid inhalation of contaminants 
venting from the well.  If monitoring results indicate sustained elevated concentrations of organic 
contaminants, the level of PPE may need to be increased in accordance with the HASP or work 
could be conducted upwind of the well.   
 
When present, special care should be taken to avoid contact with LNAPL or DNAPL.  The use of 
an air monitoring program, as well as the proper PPE designated by the site-specific HASP, can 
identify and/or mitigate potential health hazards. 
 
Implementing this SOP may require the use of reagents and/or compressed gases for the 
calibration and operation of field equipment.  These substances may be hazardous and TRC 
personnel must appropriately handle, store, and dispose of them at all times.  Skin contact with 
liquid from preserved sample bottles must be avoided as they may contain strong acids or bases.  
When filling bottles pre-preserved with acid (e.g., hydrochloric acid, nitric acid, sulfuric acid), 
vapors may be released and should not be inhaled.  Do not allow bottles with acid to be exposed 
to elevated atmospheric temperatures or sunlight as this will facilitate fumes from the acids. 

1.6 Cautions and Potential Problems 

The following sections highlight issues that may be encountered and should be discussed with the 
Project Manager prior to mobilization into the field.  Special care should be taken when sampling 
for PFAS.  Please refer to Attachment D for details.   

1.6.1 Pre-Sampling Issues 
(a) Selection of equipment for groundwater sampling should consider multiple factors, including: 

DTW, well specifications (e.g., depth and length of well screen intervals), desired flow rate, 
possible weather conditions, type and concentration of contaminant(s), and 
remoteness/accessibility to the site.  The benefits and limits of each type of groundwater 
sampling equipment should be fully reviewed during project planning or prior to mobilization 
if the project-specific work plan does not identify the required equipment.  For example, 
peristaltic pumps are incapable of withdrawing water in wells in which the depth to water is 
greater than approximately 20-25 feet below ground surface (bgs). 
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(b) If the screen or open borehole is greater than 10 feet in length, consult the project-specific 
work plans for the target sampling interval.  Generally, pumps are either placed in the middle 
of the saturated zone if the water level is below the top of the screen or in the middle of the 
screen interval if the water level is above the top of the screen. 

 
(c) The need for redevelopment of the monitoring wells should be evaluated periodically in 

accordance with the project-specific requirements.  This is assessed by comparing the 
measured total depth of the well with the constructed depth.  If the measured depth is less 
than the constructed depth, this may indicate siltation of the well and/or the presence of an 
obstruction in the well.  If it is determined that redevelopment is necessary, it should be 
performed in accordance with RMD SOP 006, Well Development.  The time necessary for a 
well to restabilize after redevelopment will be determined on a project-specific basis and may 
depend on regulatory requirements. 

 
(d) During the total well depth measurement, there is the potential for sediment, if present at the 

bottom of the well, to be disturbed, thereby increasing the turbidity of the groundwater. 
Therefore, the total well depth measurement should be collected the day prior to collecting 
groundwater samples, if possible. 

 
(e) Use caution if using compressed gas cylinders (e.g., nitrogen, carbon dioxide) for 

purging/sampling of groundwater.  Check for leaks around regulator connections by spraying 
soapy water on the connections.  If a leak is discovered, the connection to the regulator 
should be disassembled, wrapped with Teflon tape, and reconnected to the cylinder.  If the 
leak continues, the regulator should be replaced.  It should be noted that Department of 
Transportation (DOT) regulations apply to the transportation and handling of compressed gas 
cylinders (see 49 Code of Federal Regulations [CFR] 171).  Never transport cylinders with 
the regulator attached.  Replace the cylinder valve cover on the compressed gas cylinder 
before transport. 

(f) All field personnel must be made aware of the water level measurement reference point being 
used for each well at a site (i.e., must be clearly marked) in order to ensure collection of 
comparable data between events. 

(g) Bolt cutters may be necessary to remove rusted locks.  Dipping rusted locks in a soapy 
solution may help with opening difficult locks.  Oils and other products containing VOCs 
(e.g., WD-40) should not be used on locks as these compounds may cause contamination of 
water samples collected at the well.  Replace cut locks and note in the field book. 
 

(h) Prior to accessing the well, physical conditions around the well head should be assessed for 
situations that might result in cross-contamination or the introduction of foreign 
material/debris into the well.  For example, flush-mounted wells may have water or road 
sand/salt/debris inside the curb box.  Rodents and insects (e.g., bees, wasps) have been known 
to construct nests within the protective casing of a well.  If bees, wasps, or other insects are 
encountered, insecticides should be used with caution as the chemicals may cause 
contamination of water samples collected at the well.  If water or foreign material is 
introduced into the well, the Project Manager should be immediately notified. 
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1.6.2 General Purging and Sampling Issues 
(a) Prior to installation of a submersible pump into a well, ensure that the tubing is properly 

sealed to the pump to avoid losing the pump down the well and to prevent escape of air or 
water from the pump, which could result in poor pump performance and the aeration of the 
well water. Do not do this by tugging on tubing.  Never lower pumps into the well using only 
tubing; instead a security line attached to the pump is required to prevent potentially losing 
the pump down the well.   

 
(b) A submersible pump should not be lowered to the bottom of the well to avoid stirring up any 

sediment at the bottom of the well and prevent getting the pump stuck (fine sediment 
accumulation in the bottom of the well can create a strong suction with a flat bottom pump 
such as a bladder pump, which may require jetting to retrieve the pump). 

 
(c) Start with the lowest pumping rate possible and increase until a sustainable rate is reached.  

Avoid high pumping rates (> 1 liter/min), as this could lead to damage of the well filter pack, 
if present.  Where practical and/or possible, refer to previous sampling events to establish 
consistent flow rates. 

 
(d) Some regulatory agencies may have concern about the use of peristaltic pumps when 

sampling for VOCs due to the potential for loss of VOCs during sampling and alteration of 
other water quality parameters such as pH and alkalinity.  Samplers should review the 
requirements in the project-specific work plan and/or regulatory guidelines prior to 
performing the work.  Explicit approval to use a peristaltic pump for the collection of VOCs 
may be required by the governing regulatory agency.  An option may be to use the “soda 
straw” method to collect the VOC sample which does not allow the water to go through the 
pump head: 

(1) After purging the well with the peristaltic pump, collect all fractions except VOCs 
from the outlet side of the pump (i.e., VOCs will be collected last instead of first). 

(2) Turn the pump off. 
(3) Change into clean gloves. 
(4) Disconnect the tubing coming out of the well from the inlet side of the pump and 

immediately put a finger over the end of this tubing to prevent water from draining 
out of the tubing. 

(5) Retrieve tubing from the well, coiling it in one hand as it is being retrieved (maintain 
finger over end of tubing). 

(6) Open VOC vials.  Briefly remove finger from end of tubing to allow water to flow 
into vial.  Replace finger on end of tubing to stop flow.  Do this for remaining VOC 
vials. 

 
(e) In the event that a well cannot be purged and sampled with a pump, the alternative to 

pumping may be the use of a bottom-filling bailer.  The applicable regulatory agency 
requirements and the Project Manager should be consulted if in doubt about the 
appropriateness of using a bailer at a site or during a particular sampling event.   
 

(f) During purging and sampling, the tubing should remain filled with water to minimize 
possible changes in water chemistry due to contact with the atmosphere.  All flow-through 
cells should be shaded from direct sunlight to minimize the potential for off-gassing and 
temperature fluctuations.   
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(g) Ensure monitoring instruments (i.e., multi-parameter water quality instrument, turbidity 

meter, water level measuring device) are maintained in good condition and properly 
calibrated to ensure accurate readings.  Be sure to have appropriate-sized extra batteries on 
hand. 

 
(h) Adverse weather conditions may present challenges that need to be dealt with on a case-by-

case basis.  For example, air temperatures below 32°F may cause ice formation in the tubing, 
flow-through cell, and on the sampling equipment, or heavy rain could cause standing water 
issues with flush-mounted wells.  Heavy rain can also impact electronic sampling equipment; 
preventative measures should be taken to keep electronic equipment dry.    

(i) Observe and avoid any uncontrolled ambient/surrounding air conditions that could affect 
analytical results (e.g., truck/vehicle exhaust nearby, industrial building vents).  Always 
ensure that vehicles are turned off during sampling to avoid introducing vehicle exhaust into 
the sample.  If uncontrolled ambient/surrounding air conditions cannot be avoided, contact 
the Project Manager for further instruction; collection of a field blank sample may be 
warranted in this situation. 

 
(j) Procedures should be established to minimize potential cross-contamination.  For example: 
 

- Wrap monitoring and sampling equipment with protective material (e.g., aluminum foil, 
polyethylene sheeting, Ziploc® bags) after decontamination and between sampling 
locations to minimize the potential for cross-contamination between well purging events 
at different locations. 

- Use dedicated or disposable sampling equipment or new tubing at each sampling point 
when appropriate to minimize the need for decontamination. 

- Protect sampling equipment and/or the open well head from blowing soil and dust by 
covering with plastic sheeting as needed. 

- If a bailer and rope are used to purge and/or sample the well, then there is the possibility 
of contamination from the rope used to lower the bailer.  New or dedicated rope should 
be used when appropriate. Alternatively, a decontaminated, Teflon-coated stainless 
steel leader can be attached between the rope and the bailer.  The leader acts as an 
extension to the rope and allows for the top of the bailer to enter the water column 
without immediately placing the rope into the water.  It is important to keep the rope 
clean and not allow contact with the ground surface during bailing. 

 
(k) Disposal of the groundwater collected during purging must be performed in accordance with 

all applicable regulations and the project-specific work plan. 
 
(l) Clear tape should not be used to cover labels on containers used for certain analyses (e.g., 40-

mL vials for VOC analysis) due to potential interference with analytical equipment. 
 

(m) In cases where it is difficult to obtain sufficient sample volume for multiple analytical 
fractions as well as required quality control (QC) analyses (e.g., field duplicates, matrix 
spike/matrix spike duplicate [MS/MSD] analyses), discuss this situation with the Project 
Manager and laboratory prior to sample collection.  Laboratories can often “make do” with 
less volume, especially for inorganic parameters, or increase the reporting limit proportional 
to the sample volume obtained. 
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1.7 Personnel Qualifications 

Since this SOP will be implemented at sites or in work areas that entail potential exposure to 
toxic chemicals or hazardous environments, all TRC personnel must be adequately trained.  
Project- and client-specific training requirements for samplers and other personnel on site should 
be developed in project planning documents, such as the sampling plan or project-specific work 
plan.  These requirements may include:  
 

- OSHA 40-hour Health and Safety Training for Hazardous Waste Operations and 
Emergency Response (HAZWOPER) workers 

- 8-hour annual HAZWOPER refresher training. 

2.0 PROCEDURES 

Procedures for collecting groundwater samples from monitoring wells are described below.  The 
project-specific work plan should also be consulted for specific details regarding sampling. 
 
Sampling should always begin at the monitoring well with the least contaminated groundwater 
and systematically proceed to the well with the most contaminated groundwater, if possible.   

2.1 Pre-sampling Activities 

(a) It should be determined if there is the requirement to determine static water level 
measurements on all wells at the site prior to sampling, regardless if the well is being 
sampled.   
 

(b) Prior to field activities, review historical groundwater sampling logs (if available) to maintain 
consistency for the current sampling event (e.g., equipment type, pump intake depth setting, 
flow rate, etc.) 
  

(c) Organize monitoring, purging, and sampling equipment taking care not to allow cross-
contamination.  This can be accomplished by laying new polyethylene sheeting near the well 
or using new buckets, etc. 

 
(d) Calibrate (or perform a calibration check on) all field monitoring equipment on the same day 

before collecting groundwater samples.  Refer to TRC SOPs and manufacturer’s equipment 
calibration instructions.  A calibration check may also be required during or at the end of each 
sampling day.  Consult the project-specific work plan. 

 
(e) Unlock the well cover on the well.  
 
(f) Record the sample location, time, and date in the field book and/or on the Groundwater Field 

Data Record. 
 
(g) On the Groundwater Field Data Record, note the physical condition of the well, including 

damage, deterioration, and signs of tampering, if any. Collect photographic documentation of 
serious damage to present to the Project Manager. 
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(h) Open the well cap and expansion plug, and stay upwind of and not directly over the well.  
Note any unusual odors, sounds, or difficulties in opening the well and, if required, measure 
the organic vapor reading at the rim of the well with a suitable organic vapor screening 
device (e.g., PID or FID), and record the reading in the field book and/or on the Groundwater 
Field Data Record.  If pressure or vacuum is noted or suspected in the well, allow sufficient 
time for the water level elevation in the well to equilibrate. 

 
(i) Gently lower a clean, decontaminated water level measuring device into the well to determine 

the static water level.  If appropriate for site conditions, check for the presence of LNAPL or 
DNAPL using an oil/water interface probe (refer to ECR SOP 004, Water Level and Product 
Measurements).  If LNAPL or DNAPL is detected, contact the Project Manager before 
proceeding with purging and sampling activities.  Record the information on depth to 
groundwater to the nearest 0.01 feet, depth to LNAPL or DNAPL, and/or thickness of NAPL 
in the field book and/or the Groundwater Field Data Record.  Refer to ECR SOP 004, Water 
Level and Product Measurements, for proper procedures in performing these measurements. 

 
(j) If required in the project-specific work plan, measure the depth to the bottom of the well to 

assist in calculating the well volume of the well.  If possible, avoid making total well depth 
measurements on the same day as sampling due to the tendency to disturb sediment during 
this measurement.  If NAPL is suspected, use a decontaminated oil/water interface probe.  If 
the measured depth is less than the constructed depth, this may indicate that the well needs to 
be redeveloped (see RMD SOP 006, Well Development).   Consult the project-specific work 
plan or Project Manager for further instructions.   

2.2 Groundwater Purging Activities 

Purging is conducted to ensure that representative groundwater is obtained from the water-
bearing unit for analysis.  The multiple-volume or low-flow purging approach may be used to 
remove water from the well and monitor the water in order to determine when a well has been 
adequately purged (i.e., stabilized); at a minimum, the pH, specific conductance and temperature 
of the groundwater removed during purging should be monitored and recorded in the field notes. 
Other parameters may be required in some regulatory jurisdictions (e.g., turbidity).  Additionally, 
the purge volume should be monitored and recorded.  In some instances, such as when 
monitoring at solid waste disposal facilities, simply removing an adequate volume of water (e.g., 
three well volumes) may be suitable for adequate purging, and sampling can commence.  Check 
with the project-specific work plan and appropriate regulatory guidance to determine any specific 
purging requirements. 
 
If the well has been previously sampled consistent with this SOP, then the prior purging strategy 
(e.g., method, pump intake depth and the flow rates) should be followed during subsequent 
sampling events to maintain consistency and minimize potential variability due to the sampling 
procedure.  

2.2.1 Multiple-Volume Purging Approach 
The multiple-volume purging approach is typically performed using bailers or submersible or 
peristaltic pumps.  In the multiple-volume purging approach, there are two measurements used to 
determine adequate purge volume removal prior to sample collection: 1) purge volume and 2) 
field parameter stabilization.  The field parameters should be recorded at regular volumetric 
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intervals.  There are no set criteria for establishing how many total sets of measurements are 
adequate to document stability of parameters.  If the calculated purge volume is small, the 
measurements should be taken frequently enough (e.g., every 3 to 5 minutes) to provide a 
sufficient number of measurements to evaluate stability.  If the purge volume is large, 
measurements taken every 15 minutes may be sufficient. 
 
Purge Volume 
Prior to purging a well, the amount of water inside the well riser and well screen (i.e., water 
column) should be determined, if possible.  To do this, the diameter of the well should be 
determined and the water level and total depth of the well should be measured and recorded.  The 
specific methodology for obtaining these measurements is included in SOP 004 Water Level and 
Product Measurements. 
 
Once this information is known, the well volume can be calculated using Equation 1: 

 
Well Volume (V) = πr2 h (cf)    Equation 1 
where: 
π = pi (3.14) 
r = radius of well in feet (ft) 
h = height of the water column in ft.  [This may be determined by subtracting the depth 
to water from the total depth of the well as measured from the same reference point.] 
cf = conversion factor in gallons per cubic foot (gal/ft3) = 7.48 gal/ft3.  
 
The volume in gallons/linear foot (gal/ft) and liters/linear foot (L/ft) for common-size wells are 
as follows: 
 

Well Inside Diameter (inches) Volume (gal/ft) Volume (L/ft) 
1 0.0408 0.1529 
2 0.1631 0.6174 
3 0.3670 1.3892 
4 0.6524 2.4696 
6 1.4680 5.5570 

 
If the volumes for the common-size wells above are utilized, Equation 1 is modified as follows: 
 
Well volume = (h)(f)      Equation 2 
where: 
h = height of water column (feet) 

  f = the volume in gal/ft or L/ft 
 

For volumetric purging, an adequate purge is typically achieved when 3 to 5 well volumes have 
been removed.  The field notes should reflect the single-well volume calculations or 
determinations according to one of the above methods and a reference to the appropriate 
multiplication of that volume, (i.e., a minimum of 3 well volumes) clearly identified as a purge 
volume goal. 
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For volumetric purging, it is suggested that field readings are collected every ½ well/well screen 
volume after an initial 1 to ½ well volumes are purged.  The volume removed between readings 
can be adjusted as well-specific information is developed.  
 
If removing a specified volume of water (e.g., 3 well volumes) has been determined to be suitable 
for purging, sampling can commence immediately upon achieving the required purge volume.  In 
other cases, where specified in the project-specific work plan, stabilization of field parameters 
must be documented prior to sample collection.  If, after 3 well volumes have been removed, the 
field parameters have not stabilized (see discussion in Section 2.2.3), additional well volumes (up 
to a total of 5 well volumes), should be removed.  If the parameters have not stabilized within five 
well volumes, it is at the discretion of the Project Manager whether or not to collect a sample or 
to continue purging.  If, after 5 well volumes, pH and conductivity have stabilized and the 
turbidity is still decreasing and approaching an acceptable level, additional purging should be 
considered to obtain the best sample possible with respect to turbidity.  The conditions of 
sampling should be noted in the field book. 

2.2.2 Low-flow Purging Approach 
The low-flow purging approach is typically performed using peristaltic pumps or submersible 
pumps.  Low-flow purging (also referred to as low-stress purging, low-volume purging, or 
Micropurging®) is a method of well purging/sampling that minimizes the volume of water 
withdrawn from a well in obtaining a representative sample.  The term low-flow refers to the low 
velocity with which water enters the pump intake during purging and sampling. The objective is 
to draw representative saturated zone water through the well screen to the pump intake while 
avoiding disturbance of the stagnant water above the well screen through minimizing drawdown 
of the water column in the well.  To achieve this, the flow rate should be adjusted to less than 1 
L/min (usually, this will be a rate less than 500 ml/min and may be as low as 100 ml/min).  Once 
drawdown stabilizes, the sampled water is isolated from the stagnant water in the well casing, 
thus eliminating the need for its removal.  This sampling method is based on the principle that 
water within the screened zone passes through continuously and does not mix with water above 
the screen. Water entering the pump can be considered representative of water in the formation 
after drawdown and indicator parameters have stabilized. 
 
When performing low-flow purging and sampling, it is recommended that the pump intake be set 
in the center of the well screen interval (or center of the water column within the well screen if 
the water level is below the top of the well screen) to help prevent disturbance of any sediment at 
the bottom of the well.  If known, the pump can be placed adjacent to the areas with the highest 
hydraulic conductivity or highest level of contaminants.  Dedicated pumps can be utilized to 
minimize disturbance of the water column.  Subsequent sampling events should duplicate as 
closely as possible the pump intake depth and the stabilized flow rate from the previous events. 
 
To begin purging, the pump should be started at the lowest pressure/power flow rate setting (e.g., 
100 mL/min) and then slowly increased until water begins discharging.  Monitor the water level 
and slowly adjust the pump speed until there is little or no drawdown or drawdown has stabilized. 
The pump pressure/power may need to be increased for discharge to occur. 
 
The stabilization of drawdown should be documented. Measure and record the flow rate and 
water level every 3 to 5 minutes during purging.  The flow rate should be reduced if drawdown is 
greater than 0.3 feet over three consecutive 3 to 5 minute interval readings. Note any flow rate 
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adjustments on the Groundwater Field Data Record.  Once an appropriate purge rate has been 
achieved, record this information, continue purging until water quality indicator parameters have 
stabilized (see Section 2.2.3), and then sample the well. 
 
Attempts should be made to avoid pumping a well dry.  If drawdown cannot be maintained at less 
than 0.3 feet and the falling water level is approaching the top of the screened interval (or the top 
of the pump for sampling that began with the water level below the top of the screen), perform 
the following steps: 
 

1. Reduce the flow rate, or turn the pump off and allow for recovery.  (The pump must have 
a check valve to prevent backflow if it is shut off). 

2. Begin pumping again at a lower flow rate. 

3. If water draws down to the top of the screened interval again (or the top of the pump for 
sampling that began with the water level below the top of the screen), turn the pump off 
and allow for recovery. 

4. If two tubing volumes (including volume of water in the pump and flow-through cell) 
have been removed during purging, sampling can proceed the next time the pump is 
turned on without waiting for indicator field parameters to stabilize.  The project-specific 
work plan or Project Manager should be consulted for guidance. 

5. If this procedure is used, this should be recorded in the field book and/or on the 
Groundwater Field Data Record. 

2.2.3 Field Parameter Stabilization During Purging 
Stabilization criteria may depend on project objectives or regulatory-specific requirements.  Refer 
to Appendix A for some of the regulatory-specific requirements for field parameter stabilization.  
Generally, an adequate purge with respect to the ground water chemistry is achieved when, 
stability for at least three consecutive measurements is as follows: 
 

• pH ± 0.1 standard unit (SU) 
• specific conductance within 3%  
• turbidity within 10% for values greater than 5 nephelometric turbidity units (NTUs).  If 

three turbidity readings are less than 5 NTUs, the values are considered as stabilized  
 
Other parameters, such as DO, may also be used as a stabilization parameter. Typical stabilization 
goals for DO are within 0.2 mg/L or 10% saturation, whichever is greater.  DO measurements 
should be conducted using either a flow-through cell or an over-topping cell to minimize or 
reduce potential oxygenation of the sample.  
 
Because groundwater temperature is generally not very sensitive in distinguishing between 
stagnant casing water and formation water and is subject to rapid changes during purging, its 
usefulness is subject to question for the purpose of determining parameter stability.  Even if 
temperature is not used to determine stability during well purging, it is still advisable to record 
the sample temperature, along with the other groundwater chemistry parameters, during well 
purging, as it may be needed to interpret other parameter results. 
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ORP is not always used as a stabilization parameter since it may also be subject to rapid changes 
during the purging process; however, it may be measured and recorded during well purging.  

2.2.4 Special Considerations During Purging 
Wells Purged Dry/Purge Adequacy 
For wells with slow groundwater recovery, attempts should be made to avoid purging the well 
dry.  This may be accomplished by slowing the purge rate.  As water enters a well that has been 
purged dry, the water may cascade down the sand pack and/or the well screen, potentially 
stripping VOCs that may be present and/or potentially mobilizing soil fines into the re-
accumulating water column. 
 
However, even with slower purge rates, in some situations, a well may be pumped or bailed dry 
(evacuated) during the purging process.  In these situations, evacuation generally constitutes an 
adequate purge and the well may be sampled following sufficient recovery (enough volume to 
allow filling of all sample containers).  It is not necessary that the well be evacuated three 
times before it is sampled.  Purging parameters should be measured and recorded during sample 
collection to serve as the measurements of record for the sampling event. 
 
It is particularly important that wells be sampled as soon as possible after purging to maintain 
sample representativeness.  If adequate volume is available upon completion of purging, the well 
should be sampled immediately.  If not, sampling should occur as soon as adequate volume has 
recovered.  If possible, sampling of wells that have a slow recovery should be scheduled so that 
they can be purged and sampled in the same day after adequate volume has recovered.  Wells of 
this type should, unless it is unavoidable, not be purged at the end of one day and sampled the 
following day. 
 
Temporary Monitoring Wells  
Procedures used to purge temporary groundwater monitoring wells may differ from permanent 
wells, because temporary wells are installed with different DQOs for immediate sample 
acquisition.  Wells of this type may include standard well screens and risers placed in boreholes 
created by hand augering, power augering, or by drilling.  Alternatively, they may consist of a 
rigid rod and screen that is pushed, driven, or hammered into place to the desired sampling 
interval, such as a direct push Wellpoint®, a Geoprobe® Screen Point 15/16 sampler, or a 
Hydropunch® sampler.  
 
Purging to address stagnant water may not necessarily apply to temporary wells, because stagnant 
water is not typically present.  It is important to note, however, that the longer a temporary well is 
in place and not sampled, the more stagnant the water column may become, and the more 
appropriate it may be to apply, to the extent possible, standard permanent monitoring well 
purging criteria.   
 
In cases where the temporary well is to be sampled immediately after installation, purging is 
conducted primarily to mitigate the impacts of installation.  In most cases, temporary well 
installation procedures disturb the existing saturated conditions, resulting primarily in increased 
turbidity.  Therefore, the goal of purging, if conducted, may be to reduce the turbidity and remove 
the volume of water in the area directly impacted by the installation procedure.  Low turbidity 
conditions in these types of wells that are completed within the limit of suction are typically and 
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routinely achieved by the use of low-flow/low-stress purging techniques using variable-speed 
peristaltic pumps. 

2.2.5 Equipment Considerations for Purging 
Monitoring well purging is accomplished by using in-place plumbing and dedicated pumps or by 
using portable pumps/equipment when dedicated systems are not present.  The pump of choice is 
usually a function of the purging approach (e.g., multiple-volume vs. low-flow), well diameter, 
the DTW, the total depth of the well, the amount of water that is to be removed during purging,  
the specific analytical testing program for the well, and the equipment previously used during 
purging and sampling of the well. A peristaltic pump is appropriate for purging whenever the 
head difference between the sampling location and the water level is less than the limit of suction 
(approximately 25’ to 30’) and the volume to be removed is reasonably small.  For wells where 
the water level is below the limit of suction, and/or where there is a large volume of water to be 
purged, the variable-speed electric submersible pump or adjustable-rate bladder pumps would be 
appropriate.  Bailers may also be used for purging in appropriate situations (e.g., shallow wells 
with small purge volumes); bailers are not suitable for low-flow purging. 
 
The following subsections describe well evacuation devices that are most commonly used.  Other 
devices are available but are not discussed in this SOP due to their limited use.  Site-specific 
operating procedures should be developed in the case that an uncommon purge device is used. 

2.2.5.1 Purging with a Suction Pump 

There are many different types of suction pumps.  They commonly include: centrifugal, 
peristaltic and diaphragm.  Diaphragm pumps can be used for well evacuation at a fast pumping 
rate and sampling at a low pumping rate.  The peristaltic pump is a low-volume pump that 
incorporates a roller to squeeze flexible tubing, thereby creating suction.  This tubing can be 
dedicated to a well for re-use or discarded. It is recommended that 1/4 inch or 3/8 inch (inner 
diameter) tubing be used to help ensure that the sample tubing remains filled with water and to 
prevent water from being aerated as it flows through the tubing. Purging procedures are as 
follows. 
 
(a) Determine the volume of water to be purged as described in Section 2.2.1 or follow the 

low-flow approach described in Section 2.2.2 (applicable to peristaltic pumps only). 
(b) Take necessary precautions (e.g., laying plastic sheeting around the well) to prevent 

contamination of pumps, tubing or other purging/sampling equipment with foreign 
materials. 

(c) Assemble the pump, tubing and power source, if necessary, in accordance with 
manufacturer’s specifications.  

(d) Ensure that the pump tubing is set at the pre-determined pump intake depth. 
(e) Connect the discharge line from the pump to the flow-through cell for parameter 

measurements.  Use a T-connection or valve prior to the flow-through cell to allow for 
collection of water for turbidity measurements.  Direct the discharge line from the flow-
through cell to a 5-gallon bucket (or equivalent) to contain the purge water for proper 
disposal. Verify the end of the tubing is not submerged in the purge bucket.  Manage 
purge water as specified in the project-specific work plan. 
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(f) Do not allow the pump to run dry.  If the pumping rate exceeds the well recharge rate, 
adjust the rate accordingly or, if consistent with the purging and sampling objectives, 
lower the tubing further into the well and continue pumping. 

(g) Using the water quality meter, take an initial reading of the required indicator parameters.  
All measurements, except turbidity, must be obtained using a transparent flow-through 
cell unless an unforeseen situation makes this impractical or inadvisable.  Initially, 
turbidity may be elevated.  Once turbidity has decreased to a measurable range, begin 
monitoring indicator parameters at approximately every 3-5 minutes, or as appropriate. 
Please note that flow-through cell size should be taken into account in conjunction with 
the flow rate to determine the length of time between water quality parameter readings.  
At least one flow-through cell volume should be turned over between readings.  For 
example, if the flow through cell size is 500 mL and the flow rate is 100 mL/min, then it 
would be appropriate to measure water quality parameters every 5 minutes. 

(h) Record the readings on the Groundwater Field Data Record.  The monitoring probes must 
be submerged in water at all times.  Record the indicator parameters, along with the water 
level, as described in Step (g) above.  If removing a specified volume of water (e.g., 3-5 
well volumes) has been determined to be suitable for purging, sampling can commence 
immediately upon achieving the required purge volume.  In other cases, where specified 
in the project-specific work plan, stabilization of field parameters must be documented 
prior to sample collection.  Stabilization criteria are discussed in Section 2.2.3. 

 
Particulate build-up in the flow-through cell may impact indicator parameters.  If the cell 
must be cleaned during pumping operations, continue pumping and disconnect the cell 
for cleaning, then reconnect and continue monitoring.  Record the start and stop times, 
and describe the cleaning steps in the field book. 

 
If indicator parameter stabilization is required and parameters have not stabilized after 2-
hours of purging (or other pre-determined length of time), one of three options may be 
taken after consultation with the Project Manager: 

 
1) continue purging until stabilization is achieved;  
2) discontinue purging, do not collect any samples, and record in the field book and/or 

on the Groundwater Field Data Record the stabilization conditions and steps taken to 
attempt to achieve stabilization; or, 

3) discontinue purging, collect samples and document attempts to achieve stabilization. 
 

NOTE:  If parameters do not stabilize, or turbidity remains greater than 5 NTU within 
the project-determined time range (EPA recommends up to 2 hours), contact the Project 
Manager to develop a modified sampling approach.  

(i) Record the volume of water purged on the Groundwater Field Data Record.   Record the 
disposal method used for purge water in the field book.  

(j) Once the required volume of water is removed (typically 3 to 5 well volumes) from the 
well and/or parameters are stabilized to the satisfaction of the project-specific work plan, 
proceed to Section 2.3, Post-purging Groundwater Sample Collection. 

2.2.5.2 Purging with a Submersible Pump  

Submersible pumps generally use one of two types of power supplies, either electric or 
compressed gas.  Electric pumps can be powered by a 12-volt DC rechargeable battery, or a 110- 
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or 220-volt AC power supply.  Those units powered by compressed gas (e.g., bladder pump) 
normally use a small electric controller that also needs a 12-volt DC battery or 110-volt AC 
power.  They may also utilize compressed gas from bottles.  Pumps differ according to the depth 
and diameter of the monitoring wells and the height of the potentiometric surface/water table 
(e.g., pressure head).  It is recommended that 1/4-inch or 3/8-inch (inner diameter) tubing be used 
to help ensure that the sample tubing remains filled with water and to prevent water from being 
aerated as it flows through the tubing. Purging procedures are as follows. 
 
(a) Determine the volume of water to be purged as described in Section 2.2.1 or follow the 

low-flow approach described in Section 2.2.2. 
(b) Take necessary precautions (e.g., laying plastic sheeting around the well) to prevent 

contamination of pumps, tubing or other purging/sampling equipment with foreign 
materials. 

(c) Assemble the pump, tubing and power source, if necessary, in accordance with 
manufacturer’s specifications.  If the pump itself is being lowered into the well, ensure a 
safety line is attached. 

(d) Non-dedicated purge/sampling vs. dedicated purge/sampling systems. 
 

Dedicated systems:  Pump has already been installed.  Refer to historical monitoring well 
information, and record the depth of the pump intake in the field book and/or on the 
Groundwater Field Data Record. 

 
Non-dedicated systems:  Determine the target depth of the pump intake.  Note that this 
may be a historical intake depth; see well construction data or the project-specific work 
plan.  If there is not an established intake depth, the center of the screened interval should 
be targeted.  If the measured water level is lower than the top of the well screen, position 
the pump intake at the midpoint of the water column.  The intake should be generally 1 to 
2 feet above the bottom of the well to minimize potential mobilization of any settled 
sediment, the risk of the pumping suction being broken, or the entrainment of air in the 
pump tubing and resulting sample.  Slowly lower the pump, safety line, and tubing into 
the well to the pre-determined pump intake depth.  The tubing should be cut to the 
desired length to assist in installing the pump.  Measure the depth of the pump intake 
while lowering the tubing/pump into location.  Record the pump intake depth in the field 
book and/or on the Groundwater Field Data Record.  For deeper wells and large diameter 
wells, two staff members may be necessary to accomplish this task. 

(e) Connect the discharge line from the pump to the flow-through cell for parameter 
measurements.  Use a T-connection or valve prior to the flow-through cell to allow for 
collection of water for turbidity measurements.  Direct the discharge line from the flow-
through cell to a 5-gallon bucket (or equivalent) to contain the purge water for proper 
disposal.  Verify the end of the tubing is not submerged in the purge bucket.  Manage 
purge water as specified in the project-specific work plan. 

(f) Measure the flow rate of the pump with a graduated container and stop watch.  The pump 
pressure may need to be increased for discharge to occur.  Record the volume of water 
collected for a period of 1 minute and calculate the flow rate as follows. 

 

minute 1
(mL) collected volume    min) / (mL Flowrate =  
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(g) Measure the water level and record the flow rate and the water level.  This should be 
performed every 3 to 5 minutes during purging.  For low-flow purging, the flow rate 
should be adjusted to result in a rate between 100 to 500 mL/min; however, if drawdown 
of the well is observed, a slower flow rate may be necessary.  If using a bladder pump, it 
is recommended that the pump be set to deliver long pulses of water so that one pulse 
will fill a 40 mL volatile organic analysis (VOA) vial, if possible. 

(h) Prior to recording the water quality indicator parameters, a minimum of one tubing 
volume should be purged.  Note that this includes the volume of the flow-through cell. 

(i) Proceed to steps (g) through (j) in Section 2.2.5.1. 

2.2.5.3 Purging with a Bailer 

(a) Determine the volume of water to be purged as described in Section 2.2.1. 
(b) Take necessary precautions (e.g., laying plastic sheeting around the well) to prevent 

contamination of tubing or other purging/sampling equipment with foreign materials. 
(c) Use a well-dedicated bailer (i.e., used exclusively for that well only), a decontaminated bailer 

or an unused, disposable bailer. 
(d) Attach an appropriate length of (a) bailing line, (b) Teflon®-coated bailing wire or (c) rope 

with Teflon®-coated stainless steel leader to reach the bottom of the well.  Secure a knot or 
series of knots to the top of the bailer.  Be sure to have additional length of line to facilitate 
handling of the bailer at the surface (typically 10 ft). 

(e) Lower the bailer gently into the well until it reaches the water column and fills with water 
from the bottom.  Note:  It is recommended that the bailer be lowered into the water to a 
depth that prevents the water from entering the top of the bailer.  This is done to prevent 
excess turbulence caused by filling from the bottom and the top simultaneously.  Controlling 
the line attached to the bailer as it is lowered into the well is also important to prevent 
degassing of the water as the bailer impacts the water.  In shallow wells, controlling the line 
is not too difficult; however, for wells of greater depths it is common to utilize a hand-over- 
hand (windmill) approach using both hands to control longer lengths of line and prevent the 
loops in the line from tangling with one another.  This procedure is simple to learn and saves 
a good deal of time by preventing tangles.  Do not allow the bailing line or rope to become 
contaminated by surface soil. 

(f) Once the bailer is full of water, gently withdraw the bailer from the well until it comes out of 
the top of the well.  Be sure to control excess line in your hands to prevent the rope and bailer 
from touching the ground, and then grasp the bailer as it appears at the top of the well.  

(g) Immediately pour the water into a vessel for water quality measurements, and record the 
measurements in the field book or on the Groundwater Field Data Record (at the project-
required frequency).  Otherwise, pour water into a 5-gallon bucket or other vessel to track the 
volume purged.  As a general rule, standard 2-inch bailers are able to hold about 1 liter of 
water when full.  This process will have to be repeated several times to complete adequate 
purging of the well (e.g., three to five well volumes). 

(h) Record the volume of water purged on the Groundwater Field Data Record.  Record the 
disposal method used for purge water in the field book. 

(i) Once the required volume of water is removed (typically 3 to 5 well volumes) from the well 
and/or parameters are stabilized to the satisfaction of the project-specific work plan, proceed 
to Section 2.3, Post-purging Groundwater Sample Collection. 
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2.3 Post-purging Groundwater Sample Collection 

(a) New, disposable gloves should be donned immediately prior to sample collection and should 
be changed at any point that their cleanliness becomes compromised during sample 
collection.  
 

(b) If using a submersible or peristaltic pump, maintain the same flow rate as used during 
purging.  Disconnect the pump tubing from the flow-through cell or sample from the T-
connector, if used.  Samples must be collected directly from the discharge port of the pump 
tubing prior to passing through the flow-through cell.  This is critically important to avoid 
cross-contamination between wells. 

  
(c) If using bottom-filling bailers,  
 

• Slowly lower the bailer into the well until it is submerged to the point where water 
does not enter the top (i.e., bottom-filling). 

• Retrieve the bailer.  The first bailer recovered after well purging must be used for 
sample collection. 

2.3.1 Sample Collection Order 

Fractions of the groundwater sample should be collected in the following order (i.e., decreasing 
volatility) unless otherwise specified in the project-specific work plan: 

 
1. VOCs; 
2. Semivolatile organic compounds (SVOCs); 
3. Other organic parameters; 
4. Unfiltered inorganic constituents (e.g., total metals); 
5. Filtered inorganic constituents (e.g., dissolved metals); and 
6. Other constituents. 
 

During sample collection, allow the water to flow directly down the side of the sample container 
without allowing the tubing to touch the inside of the sample container or lid in order to minimize 
aeration and turbulence and maintain sample integrity.  The tubing should remain filled with 
water. 

2.3.2 VOC Sample Collection 

Collection of VOCs/Volatile Petroleum Hydrocarbons (VPH):  Samples for VOCs will be 
collected first unless they are being collected by the “straw” method described in Section 1.6.2 
(d), and the sample vial must be filled so a meniscus forms over the mouth of the vial.  This 
ensures no air bubbles or headspace will be formed after it has been capped.  Ensure the lack of 
air bubbles and headspace by turning the vial upside down and tapping it lightly.  If any bubbles 
are observed, the vial should be topped off using a minimal amount of sample to re-establish the 
meniscus.  Care should be taken to not flush any preservative out of the vial when topping off.  If, 
after topping off and capping the vial, bubbles are still present, a new vial should be obtained and 
the sample re-collected.  Note: Extra VOC vials should be obtained prior to the sampling event in 
case this situation occurs.     
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Note: When using a bladder pump, it is recommended that the pump be set to deliver long pulses 
of water so that one pulse will fill a 40 ml VOA vial, if possible. 
 
When acid preservation is used for the collection of VOCs, the acid must be added to the vials 
before sample collection.  However, in most cases 40-ml VOA vials come pre-preserved.  If a 
pre-preserved vial effervesces upon the addition of sample, the acid preservative can be rinsed out 
of the vial with sample water and then used to collect the sample.  The laboratory should be made 
aware that the affected sample will not be acid-preserved as this may affect the sample holding 
time.  Note effervescence in the field book for future reference. 

2.3.3 Non-VOC Sample Collection 

Completely fill the remaining sample containers for all non-VOC analyses. 
 
Preserve the non-VOC samples in accordance with method and project-specific requirements 
following sample collection if the sample containers are not pre-preserved.   
(NOTE:  Pre-preserved vials may be supplied by the laboratory, depending on the program).   

2.3.4 Field Filtering 

Depending upon project requirements, field filtering may be performed for non-VOC analyses.  
An in-line filter should be fitted at the end of the discharge tubing and the sample should be 
collected after the filter.  Pre-rinse the in-line filter by allowing a minimum of 0.5 to 1 liter of 
groundwater from the well to pass through the filter prior to sampling.  Ensure the filter is free of 
air bubbles prior to collecting samples.  Preserve the filtered water sample immediately or 
directly fill pre-preserved containers (if provided).  Clearly note “filtered” or “dissolved” on 
sample label and COC document. 

2.4 Groundwater Sample Collection Without Purging (Passive Sampling) 

Passive sampling can be defined as the free flow of contaminants from the media being sampled 
to a receiving phase in a sampling device.  Depending upon the sampler, the receiving phase can 
be a solvent (e.g., water), chemical reagent, or porous adsorbent (e.g., activated carbon). While 
there are many different types of passive samplers, most have a barrier between the medium 
being sampled and the receiving phase.  The barrier determines the sampling rate that 
contaminants are collected at a given concentration and can be used to selectively permit or 
restrict various classes of chemicals from entering the receiving phase.  
 
There are three generic forms of passive (no purge) samplers: thief (grab) samplers, diffusion 
(equilibrium) samplers, and integrating (kinetic) samplers.  However, this SOP focuses on the 
more commonly used diffusion (equilibrium) samplers.  
 
Passive samplers are deployed down a well to the desired depth within the screened interval or 
open borehole to obtain a discrete sample without using pumping or a purging technique. Most 
samplers are able to be stacked to obtain samples at multiple depths. Some samplers can also be 
used to measure contaminants in groundwater as it enters a surface water body.  
 
Diffusion, or equilibrium, samplers are devices that rely on diffusion of the analytes to reach 
equilibrium between the sampler fluid and the well water. Samples are time-weighted toward 
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conditions at the sampling point during the latter portion of the deployment period. The degree of 
weighting depends on analyte and device-specific diffusion rates. Typically, conditions during 
only the last few days of sampler deployment are represented.  Depending upon the contaminant 
of concern, equilibration times range from a few days to several weeks. Diffusion samplers are 
less versatile than grab samplers as they are not generally effective for all chemical classes.  
 
Both the diffusion and integrating samplers depend upon permeation or diffusion through barriers 
that hold the receiving phase. This diffusion process is chemical and barrier specific. Diffusion 
samplers are commonly known as PDBs or rigid porous polyethylene (RPP) samplers.  PDBs 
may be used to sample for VOCs, and RPPs may be used to sample for various organic and 
inorganic constituents.  PDBs must be allowed to remain in the well for a sufficient period of time 
to allow the deionized water in the sampler to come into equilibrium with the constituents in the 
ambient groundwater.   
 
Some regulatory agencies allow groundwater samples to be collected without purging the well.  
This may be accomplished by suspending a passive sampler in the well for a period of time 
appropriate for the type of passive sampler being used.  It is important to confirm that the chosen 
sampler is compatible with the contaminants of concern including all VOCs of interest at the site.   
 
Diffusion passive samplers are used most commonly and the procedure for their use is as follows: 
   
(a) Passive samplers are deployed at a predetermined depth across the well screen.  Typically, 

the initial sampling event may deploy multiple passive samplers across 5-foot intervals of 
saturated well screen to observe any potential stratification.  Long-term sampling depths 
typically target a zone of higher concentration, if present. 
 

(b) New passive samplers are attached via PVC cable ties to a tether (a pre-made marine-grade 
polyethylene rope or stainless steel cable with a weight at the bottom) that is then suspended 
within the well.  There should be sufficient well screen saturation within the well to 
completely cover the passive sampler.  For VOCs, it is recommended that there should be 
several feet of groundwater above the top of the PDB.   
  

(c) The passive sampler should be allowed to equilibrate with groundwater for an appropriate 
period of time (e.g., at least 2 weeks for PDB samplers).  Longer equilibration times may be 
necessary in lower permeability formations.  Once sufficient time for equilibration has 
passed, the PDB samplers can be retrieved when convenient. 

 
(d) Raise the passive sampler to the surface using a tether reel.  Examine the surface of the 

passive sampler for evidence of algae, iron, or other coatings, and for tears to the membrane.  
Note observations in the field book.  If tears are present and water is leaking out, the sample 
is not considered viable.  Contact the Project Manager. 

 
(e) Detach the passive sampler from the tether.  
 
(f) Remove excess beaded water from the passive sampler with a clean gloved hand, running top 

to bottom; this is to minimize the contact of beaded water with water in the passive sampler.  
 

(g) Use a small diameter discharge tube (<0.15 inch diameter to reduce volatilization) and pierce 
near the bottom, allowing water to smoothly flow into the VOA vial.  Tilting the passive 
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sampler will control the flow rate.  The VOA vials must be filled within the first several 
minutes of passive sampler retrieval. (Note that sample vials should be prepared and opened 
on a stable surface or holding device such as a foam pack. Decanting sample from passive 
samplers into containers requires techniques that may require some practice and patience.)  
Refer to Section 2.3.2 for special circumstances regarding the filling of VOA vials. 

  
(h) A small amount of water may remain within the passive sampler after filling the VOA vials 

and can be used for field parameter measurements if required. 
 
(i) Dispose of the passive sampler after use.   

2.5 Post-sampling Activities 

(a) Cease pumping and, if system is non-dedicated, disassemble and decontaminate the purging 
and sampling equipment.  Verify the end of the tubing is not submerged in the purge bucket 
prior to turning off the pump. 

  
(b) Dispose of the bailer (if disposable) and/or rope and/or other disposable equipment in 

accordance with the project-specific work plan, or store the bailer in a plastic bag for 
transport to the site decontamination area.  

 
(c) Dispose of the empty passive sampler and/or rope and/or other disposable equipment in 

accordance with the project-specific work plan, or store the empty passive sampler in a 
plastic bag for transport to the site decontamination area 

 
(d) Replace the well cap and well cover on the well and lock the outer casing (if present). 
 
(e) Label each sample.  If the labels are covered with clear tape, ensure this is not performed for 

VOA vials. 
 
(f) Place all samples in a cooler with ice. 
 
(g) Ensure samples are delivered to the laboratory well before the required holding time expires. 
 
(h) Consult the project-specific work plan to determine if a calibration check is required at the 

end of the day for the water quality parameters. 

3.0 INVESTIGATION-DERIVED WASTE DISPOSAL 

Field personnel should discuss specific documentation and containerization requirements for 
investigation-derived waste disposal with the Project Manager. 
 
Each project must consider investigation-derived waste disposal methods and have a plan in place 
prior to performing the field work.  Provisions must be in place as to what will be done with 
investigation-derived waste.  If investigation-derived waste cannot be returned to the site, 
consider material containment, such as a composite drum, proper labeling, on-site storage by the 
client, testing for disposal approval of the materials, and ultimately the pickup and disposal of the 
materials by appropriately licensed vendors. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL 

The collection of QC samples is dependent upon the DQOs.  Project-specific work plans should 
be consulted to determine the required frequency of QC sample collection. 

4.1 Field Duplicates 

The following procedures should be used for collecting field duplicates of groundwater samples: 
 
(a) For QC purposes, each duplicate sample will be typically submitted to the laboratory as a 

“blind” duplicate sample, in that a unique sample identification not tied to the primary sample 
identification will be assigned to the duplicate (e.g., DUP-01).  Standard labeling procedures 
used for groundwater sampling will be employed.  However, a sample collection time will 
not be included on the sample label or the COC form.  The actual source of the duplicate 
sample will be recorded in the field book and/or on the Groundwater Field Data Record. 

 
(b) Each duplicate sample will be collected simultaneously with the actual sample by alternately 

filling sample and duplicate bottles. Following the order of collection specified for each set of 
containers (VOCs, SVOCs, other organic parameters, unfiltered inorganic constituents, and 
filtered inorganic constituents), the duplicate sample containers will be alternately filled with 
groundwater for each parameter. 

 
(c) All collection and preservation procedures outlined for groundwater sampling will be 

followed for each duplicate sample. 

4.2 Equipment Blanks 

Equipment blanks include reagent water that is run through the bailer (if not disposable), rope, 
leader line, decontaminated pump, a representative section of the pump’s tubing, or any other 
piece of sampling equipment that may have come in contact with the sample.  The equipment 
blanks are collected and preserved in the same sample containers as field samples.  If dedicated or 
disposable systems are used, equipment blanks are not required, although an initial blank could be 
performed to demonstrate that the dedicated equipment is clean prior to use.  If only dedicated 
tubing is used, the equipment blank will include only the pump in subsequent sampling events.  A 
passive sampler is considered a dedicated device and no equipment blank is required. 
 
Ideally, the reagent water should come from the laboratory and be certified clean.  If not certified 
and/or if not from the laboratory performing the analyses, a separate water blank that has not run 
through the sampling equipment should be sent to the laboratory for analysis. 

4.3 Trip Blanks 

Trip blanks will be used to check for potential contamination of VOCs via migration during 
storage and shipping.  Trip blanks typically consist of two to three 40 mL VOA vials filled with 
analyte-free water and preserved with hydrochloric acid (HCl) to pH <2 SU.  Trip blank 
containers are usually supplied pre-filled by the laboratory.  Trip blanks are typically submitted to 
the laboratory at a frequency of one per cooler for coolers that contain samples for VOC and/or 
VPH analysis.  Trip blanks are analyzed by the laboratory for VOCs and/or VPH, depending on 
field sample analyses. 
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4.4 MS/MSDs and MS/Duplicates 

MSs are an additional analysis of a sample spiked by the laboratory with a subset or all of the 
target analytes and are used to demonstrate the accuracy of analytical methods for a given matrix.  
MSDs are an additional analysis of a sample spiked with a subset or all of the target analytes and 
are also used to demonstrate the accuracy of analytical methods for a given matrix.  MS/MSDs 
also provide a measure of analytical precision for a given matrix.  Duplicates are an additional 
analysis of a sample and are used to demonstrate the precision of analytical methods for a given 
matrix.   
 
Triplicate volumes of a field sample must be collected in order for the laboratory to have enough 
volume to perform the MS/MSD analyses for organic parameters.  Duplicate volumes of a field 
sample must be collected in order for the laboratory to have enough volume to perform 
MS/Duplicate analyses for inorganic parameters.  The sample designated for MS/MSD or 
MS/Duplicate analyses should be noted in the Comments column of the COC document. 

4.5 Temperature Blanks 

Temperature blanks consist of a sample container filled with non-preserved water (potable or 
distilled) and typically are included in all coolers that contain samples that require temperature 
preservation.  These may be added to the coolers by the field team if not provided by the 
laboratory.  Temperature blanks must remain inside the coolers on ice during the sampling 
process. 

5.0 DATA MANAGEMENT AND RECORDS MANAGEMENT 

Record the sample location, sample identification, and date and time of collection in the field 
book and/or the Groundwater Field Data Record.  The Groundwater Field Data Record 
(Attachment B) should be used to record the following information: 
 
• Volume of each sample 
• Sample identification number 
• Sample location (sketch of the sample point) 
• Time and date sample was collected 
• Personnel performing the task 
• Volume of water removed 
• Purging time 
• Flow rate during purging and sampling 
• Weather conditions during sampling 
• Field parameters such as water level, pH, temperature, conductivity, turbidity, ORP, and 

DO 
• Sample collection equipment and method used 
• Decontamination procedures 
• Analytical parameters 
• Preservation method and amount of preservative 
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All sample numbers must be documented on the COC form that accompanies the samples during 
shipment.  Any deviations from the records management procedures specified in the project-
specific work plan must be approved by the Project Manager and documented in the field book. 
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7.0 SOP REVISION HISTORY 

REVISION NUMBER REVISION DATE REASON FOR REVISION 
0 AUGUST 2014 NOT APPLICABLE 

1 JULY 2016 

ADDED ATTACHMENT D TO 
ACCOMMODATE SOP 
MODIFICATIONS REQUIRED WHEN 
SAMPLING FOR PFCS; CHANGED 
NAMING CONVENTION FOR SOP 
FROM RMD TO ECR. 

2 NOVEMBER 2016 ADDED ADDITIONAL INFORMATION 
REGARDING PFAS. 
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Attachment A: 
 

Groundwater Field Parameter Stabilization Criteria for 
Selected Jurisdictions 
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Jurisdiction Information Source Applicable Stabilization Criteria 

USEPA Region 1 Low Stress (low flow) Purging and Sampling Procedure for the Collection of 
Groundwater Samples from Monitoring Wells; U.S. Environmental Protection 
Agency Region 1, January 19, 2010. 
 
http://www.epa.gov/region1/lab/qa/pdfs/EQASOP-GW001.pdf (for low flow 
PDF) 
 
http://www.epa.gov/region1/lab/qa/qualsys.html (for EPA’s Quality System 
Documents) 

pH: ±0.1 unit 
Specific Conductance: ±3% 
Temperature: ±3% 
Turbidity: ±10% if >5 NTUs; if three Turbidity values are <5 
NTU, consider the values as stabilized 
Dissolved Oxygen:  ±10% if >0.5 mg/L, if three Dissolved 
Oxygen values are <0.5 mg/L, consider the values as stabilized 
Oxidation/Reduction Potential: ±10 millivolts 

USEPA Region 2 Groundwater Sampling Procedure: Low Stress (Low Flow) Purging and 
Sampling, SOP # SST-7, Revision No. 1, November 2010. 

Same as above 

USEPA Region 4 USEPA Region 4 SOPs: 
 
http://www.epa.gov/region4/sesd/fbqstp/index.html 
 
See Chemical Parameter Stabilization Criteria (section 3.2.1.1.2 of 
Groundwater Sampling SOP, revision 3/6/2013: 
 
http://www.epa.gov/region4/sesd/fbqstp/Groundwater-Sampling.pdf 

pH: ±0.1 unit 
Specific Conductance: ±5% 
Temperature: Not used 
Turbidity: “Stabilized” (no criteria specified) if >10 NTUs ; if 
three Turbidity values are <10 NTUs, consider the values as 
stabilized 
Dissolved Oxygen (optional parameter):  ±0.2 mg/L or ±10% of 
saturation, whichever is greater 
Oxidation/Reduction Potential: Not used 

USEPA Region 5 Ground Water Forum Issue Paper (May 2002, Yeskis and Zavala) 
http://www.epa.gov/superfund/remedytech/tsp/download/gw_sampling_guide
.pdf 
 
A minimum set of parameters would include pH, conductivity, and turbidity 
or DO. 
 
Puls and Barcelona, 1996 (pH, specific conductance, ORP, turbidity) 
 
Wilde et al., 1998 (pH, turbidity, DO) 

pH: ±0.1 unit 
Specific Conductance: ±3% 
Temperature: Not used 
Turbidity: ±10% if >10 NTUs 
Dissolved Oxygen:  ±0.3 mg/L 
Oxidation/Reduction Potential: ±10 millivolts 

USEPA Region 9 See USEPA Region 1 (above) 
USEPA Region 10 See USEPA Region 5 (above) 
Alabama Alabama Environmental Investigation and Remediation Guidance (section 

C.3.1) 
 
http://www.adem.state.al.us/MoreInfo/pubs/AEIRGInvestigation.pdf 
 

pH: ±0.1 unit 
Specific Conductance: ±10% 
Temperature: “Constant” (no criteria specified) 
Turbidity: Stabilized (no criteria specified), or <10 NTUs 
Dissolved Oxygen:  No criteria specified 
Oxidation/Reduction Potential: No criteria specified 

http://www.epa.gov/region1/lab/qa/pdfs/EQASOP-GW001.pdf
http://www.epa.gov/region1/lab/qa/qualsys.html
http://www.epa.gov/region4/sesd/fbqstp/index.html
http://www.epa.gov/region4/sesd/fbqstp/Groundwater-Sampling.pdf
http://www.epa.gov/superfund/remedytech/tsp/download/gw_sampling_guide.pdf
http://www.epa.gov/superfund/remedytech/tsp/download/gw_sampling_guide.pdf
http://www.adem.state.al.us/MoreInfo/pubs/AEIRGInvestigation.pdf


STANDARD OPERATING PROCEDURE 
Business Confidential – For Internal Use Only 

 

 
Groundwater Sampling  Page 32 of 44 
Procedure No:  ECR 009 Revision:  2 Effective:  11/2016 
TRC Controlled Document  For Information Only 
 

Jurisdiction Information Source Applicable Stabilization Criteria 
Indiana Indiana Department of Environmental Management 

The Micro-Purge Sampling Option 
http://www.in.gov/idem/files/remediation_tech_guidance_micro-purge.pdf 
 
The parameters normally measured for stability (listed in increasing order of 
sensitivity) are pH, temperature, specific conductivity, oxidation-reduction  
potential, DO and turbidity. At least one of the last three listed must be used. 

pH: ±0.1 unit 
Specific Conductance: ±3% 
Temperature: ±3% 
Turbidity: ±10% 
Dissolved Oxygen:  ±10% 
Oxidation/Reduction Potential: ±10 millivolts (document says 
microvolts, but that may be an error) 

Michigan MDEQ Part 201 Op Memo 2, Attachment 5 
http://www.michigan.gov/documents/deq/deq-rrd-
OpMemo_2_Attachment5_249853_7.pdf 

No specific values to determine stabilization are listed, but the Op 
Memo lists several other groundwater sampling guidance 
documents.  If a valid reference exists, then it can be used to 
justify a sampling approach and stabilization parameters. 

New Jersey New Jersey Department of Environmental Protection 
http://www.state.nj.us/dep/srp/guidance/fspm/ 
 

pH: ± 0.1 unit 
Specific Conductance: ± 3% 
Temperature: ± 3% 
Dissolved Oxygen: ± 10% 
Turbidity: ± 10% for values greater than 1 NTU 
ORP/Eh: ± 10 millivolts 

Ohio Ohio EPA SOPs: 
http://www.epa.state.oh.us/portals/30/rules/FSOPs.pdf 
 
See Purging Stabilization Criteria (SOP 2.2.4, dated January 2, 2007, review 
in progress) 

pH: ±0.1 unit 
Specific Conductance: ±3% 
Temperature: No criteria specified 
Turbidity: Below 10 NTUs ideal; ±10% if greater than 10 NTUs 
Dissolved Oxygen: ±0.3 mg/L 
Oxidation/Reduction Potential: ±10 millivolts 

This table was last updated in July 2014. 
 

http://www.in.gov/idem/files/remediation_tech_guidance_micro-purge.pdf
http://www.michigan.gov/documents/deq/deq-rrd-OpMemo_2_Attachment5_249853_7.pdf
http://www.michigan.gov/documents/deq/deq-rrd-OpMemo_2_Attachment5_249853_7.pdf
http://www.state.nj.us/dep/srp/guidance/fspm/
http://www.epa.state.oh.us/portals/30/rules/FSOPs.pdf
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Attachment B:  
 

Example Groundwater Field Data Records 
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BY:

2" 4" 6"

 PH:  CONDUCTIVITY:

 ORP: DO: mg/L

T/ NTU

T/ SLIGHT

 PUMP INTAKE DEPTH:  __________T/ PVC °C

GALLONS

GALLONS YES NO

NOTE: STABILIZATION TEST IS COMPLETE WHEN 3 SUCCESSIVE READINGS ARE WITHIN THE FOLLOWING LIMITS: 
+/- +/- +/- +/- +/- or </= +/-

A - NONE B - HNO3 C - H2SO4 D - NaOH E - HCL F - _______

Y N Y N

Y N Y N

Y N Y N

Y N Y N

 _________________ _____________________

 _________________ _____________________COC NUMBER:  SIGNATURE: DATE SIGNED:  _________________

SHIPPING METHOD:  DATE SHIPPED: AIRBILL NUMBER:  _________________

SIZE TYPE PRESERVATIVE FILTEREDNUMBER SIZE TYPE PRESERVATIVE FILTERED NUMBER

10 % D.O.: 10 %pH: 10 % COND.: 10 % ORP: TEMP.: 0.5°C

BOTTLES FILLED PRESERVATIVE CODES

TURB: 10 % 5

(GAL OR L)

INITIAL

(ML/MIN) (SU) (umhos/cm) (mV) ( mg/L) (NTU) (°C) (FEET)

 DISPOSAL METHOD: GROUND DRUM OTHER

TIME
PURGE 
RATE

PH CONDUCTIVITY ORP D.O. TURBIDITY TEMPERATURE
WATER 
LEVEL

CUMULATIVE 
PURGE VOLUME

NONE SLIGHT MODERATE VERY  COMMENTS:

___________

 TURBIDITY  QC SAMPLE: MS/MSD DUP- _________

 COLOR:  _____________________ ODOR: __________ FILTRATE COLOR: ____________  FILTRATE ODOR:

 _________________

 VOLUME REMOVED: _________ LITERS FILTRATE (0.45 um)

 WELL VOLUME: _________ LITERS  COLOR:  ____________ ODOR:

 DEPTH TO WATER: _________ PVC FLOW-THRU CELL 
VOLUME

 TURBIDITY: ________

 _________ LITERS TEMPERATURE: __________ OTHER:  _________________

 DEPTH TO BOTTOM: _________ PVC NONE MODERATE VERY

 PURGE 
METHOD:

PUMP  _____________________ _________ SU ___________ umhos/cm

BAILER  _____________________ _________ mV ________

PURGING  TIME:  DATE: SAMPLE  TIME:  DATE:

_______________________
SAMPLE TYPE: GW WW SW DI LEACHATE OTHER _______________________

WELL MATERIAL: PVC SS IRON GALVANIZED STEEL OTHER

SAMPLE ID: WELL DIAMETER: OTHER _______________________

PROJECT NUMBER: DATE: BY:

WATER SAMPLE LOG
PROJECT NAME: PREPARED CHECKED

DATE:
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Attachment C: SOP Fact Sheet 
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Attachment D: SOP Modifications for PFAS 
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Due to the pervasive nature of PFAS in various substances routinely used during sampling and the need to 
mitigate potential cross-contamination or sampling bias to ensure representative data are collected, special 
care should be taken when sampling for PFAS.  The following table highlights the required modifications 
to this SOP when sampling for PFAS. 
 

PFAS Sampling Protocols 
SOP Section Number Modifications to SOP 

1.3 • Do not use equipment utilizing Teflon® or low density polyethylene 
(LDPE)1 during sample handling or mobilization/demobilization.  
This includes bailers, tubing, bladders, bailer cord/wire, 
waterproof/resistant paper products, certain personal protective 
equipment (PPE) (see below), and Teflon® tape. 
High density polyethylene (HDPE) or silicone tubing should be 
used in lieu of Teflon® or Teflon®-lined tubing. 

• Passive diffusion bags (PDBs) should not be used due to the 
presence of LDPE material in PDBs. 

• Blue Ice® (chemical ice packs) must not be used to cool samples 
or be used in sample coolers.  Regular ice in Ziploc® bags can be 
used. 

• Do not use LDPE or glass sample containers or containers with 
Teflon-lined lids.  HDPE or polypropylene containers are 
acceptable for sample storage.  HDPE or polypropylene caps are 
acceptable.   

• Do not use aluminum foil. 
• Field notes should be recorded on loose paper field forms 

maintained in aluminum or Masonite clipboards.  Waterproof field 
books, plastic clipboards and spiral bound notebooks should not 
be used. 

• Do not use Post-It Notes during sample handling or 
mobilization/demobilization.   

• Refer to TRC’s SOP ECR-010 Equipment Decontamination for 
PFAS-specific decontamination protocols.  Ensure that PFAS-free 
water is used during the decontamination procedure.  

1.5 Always consult the Site Specific Health and Safety Plan prior to conducting 
field work.  The following considerations should be made with regards to field 
preparation during PFAS sampling: 

• Tyvek® suits should not be worn during PFAS sampling events.  
Cotton coveralls may be worn. 

• Boots and other field clothing containing Gore-Tex™ or other 
waterproof/resistant material should not be worn. This includes rain 
gear.  Boots made with polyurethane and polyvinyl chloride (PVC) 
are acceptable. 

• Stain resistant clothing should not be worn. 
• Food and drink should not be allowed within the exclusion area.  Pre-

wrapped food or snacks should not be in the possession of sampling 
personnel during sampling.  Bottled water and hydration drinks (e.g., 
Gatorade®) may be consumed in the staging area only. 

• Personnel involved with sample collection and handling should wear 
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PFAS Sampling Protocols 
SOP Section Number Modifications to SOP 

nitrile gloves at all times while collecting and handling samples or 
sampling equipment.  Avoid handling unnecessary items with nitrile 
gloves. A new pair of gloves must be donned prior to collecting each 
sample. 

• Wash hands with Alconox or Liquinox and deionized water after 
leaving vehicle before setting up to sample a well. 

1.6.1 • Avoid wearing clothing laundered with fabric softeners.  
• Avoid wearing new clothing (recommended 6 washings since 

purchase).  Clothing made of cotton is preferred. 
• Avoid using cosmetics, moisturizers, hand creams, or other related 

products as part of cleaning/showering on the day of sampling.  
• Avoid using sunscreens or insect repellants that are not natural or 

chemical free. 
2.2.5 Tubing used to purge and sample groundwater for PFAS must not be LDPE or 

Teflon®.  HDPE and silicone are acceptable. 
2.3 and 2.3.3 LDPE and/or glass containers should not be used for sampling.  Teflon®-lined 

caps should also not be used during sample collection.   Instead, HDPE or 
polypropylene containers are acceptable for sample storage.  HDPE or 
polypropylene caps are acceptable. 

2.4 Due to LDPE material in PDBs, PDBs cannot be used for PFAS sampling. 
2.5 (e) Avoid using waterproof labels for sample bottles.  The use of paper labels 

covered with clear tape or placed in Ziploc® bags to avoid moisture on the 
sample label is acceptable. 

2.5 (f) Samples for PFAS analysis must be shipped at <10°C.  Standard coolers are 
acceptable. 

4.3 Due to low reporting limit requirements for PFAS, trip blanks for PFAS 
analysis should be included in sample coolers if PFAS are being analyzed for 
in the associated groundwater samples.   

Notes: 
1 – PFAS have been used as an additive in the manufacturing of LDPE to smooth rough surfaces and, in 

the case of LDPE tubing, to allow for less turbulent flow along the surface of the tubing.    
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Madison-Kipp Corporation 
Madison, Wisconsin 

Quality Assurance and Field Sampling Plan 
April 24, 2018 

Site-specific Clarifications to TRC SOP-009 Groundwater Sampling 

Pump Types 
The Groundwater Monitoring Plan lists pump information for each well in the sampling 

program.  Due to fluctuation in groundwater elevations at the site, the noted pump type may be 

changed if necessary.  In general, a peristaltic pump is used when the depth to water is less than 

30 feet below ground surface (bgs).  If the depth is greater than 30 feet bgs an alternative pump 

is used (e.g., bladder pump or submersible GeoSub).    

Stabilization 
Regarding stabilization for PCB monitoring, the criteria listed on Page 8 of the WDNR 

publication entitled Groundwater Sampling Field Manual (WDNR, 1996) is followed.  If the listed 

criteria for the noted parameters cannot be met, samples are collected when parameters vary 

within 

 +/‐ 10% over three or more consecutive readings spaced 2 minutes  

‐or‐ 

0.5 well volumes or more apart.  

For turbidity, samples are generally collected when consecutive readings are recorded as less 

than or equal to 2 NTUs.  If 2 NTUs cannot be met, the WDNR provided <5 NTUs criteria is 

used.  In rare events, when these two criteria cannot be met, the +/‐ 10% criteria is followed.  

Sampling After Pumping Dry 
Based on historical monitoring completed at the Site, the monitoring wells in the sampling 

program do not have recharge issues.  However, if this were to occur in the future and a well 

was pumped dry, TRC will collect a sample after a minimum of 24 hours.  TRC’s SOP may be 

updated to reflect this change, and if so, a revised copy will be provided to EPA and WDNR.  
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1.0 INTRODUCTION

1.1 PURPOSE AND USE OF THIS FIELD MANUAL

This field manual provides you with easy-to-use, WDNR-recommended procedures for consistently
collecting quality, representative groundwater samples and measurements.

Before going out in the field, you should develop a sampling plan and a QA/QC plan. All sampling
personnel should read these plans. The Groundwater Sampling Desk Reference, PUBL-DG-037-96
REV, contains detailed information on creating such plans. Consistently follow the procedures and
protocols specified in these plans throughout a project's life. Always clearly document any deviations
from them, including reasons for the deviations.

Most sections of this manual contain an "Alternative Methods" subsection to help you consider
alternative procedures and equipment not covered in this manual. This manual contains commonly used
equipment and procedures and is not intended to limit your choice of procedures and equipment to use
for a specific site or project. Therefore, WDNR will allow alternative procedures as long as they
provide scientifically valid and legally defensible groundwater data.

This manual uses the F  iconic symbol to highlight key points to follow for all procedural options.
This manual also uses "Note", "Important note", "Caution", and "Tip" to highlight important points
that apply to a specific subsection or procedural option (e.g., coated tapes).

1.2 PRELIMINARY SITE DATA
Instructions on collecting subsurface stratigraphy data and preliminary screening discrete-depth
groundwater samples are beyond this field manual's scope. Refer to Section 2.0 of the Groundwater
Sampling Desk Reference for a more detailed discussion on the collection, use and limitations of such
data. In addition, refer to the instructions and specifications provided by the manufacturer of your
sampling and monitoring equipment.

1.3 VADOSE ZONE SOIL-WATER MONITORING

Instructions on vadose zone soil-water sampling and monitoring are beyond this field manual's scope.
Refer to Section 5.0 of the Groundwater Sampling Desk Reference for a more detailed discussion on
the collection, use and limitations of such data. In addition, refer to the instructions and specifications
provided by the manufacturer of your sampling and monitoring equipment.
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2.0 SAMPLING PROCEDURES FOR
MONITORING WELLS

2.1 PRE-FIELD CHECKLISTS AND DOCUMENTATION

Pre-field Checklists (Included in Appendix A)

Go through the following two checklists before heading out to the field. You may modify these
checklists to meet specific project needs.

1. Pre-field Work Procedures Checklist - Monitoring Wells.
2. Equipment Checklist - Monitoring Well Sampling.

Documentation of the Sampling Event

1. Sampling Plan. The sampling plan documents the equipment and procedures you use during a
sampling event. Document any deviations from the sampling plan; use the "Field Procedures
Documentation" sheet included in Appendix A. Or, create your own form to record deviations.

2. Well-Specific Field Sheet - Monitoring Wells (Appendix A). Document well, purging and
sampling information, measurements, etc., on this sheet. Or, customize your own data sheet.

3. Field Procedures Documentation (Appendix A). If a sampling plan is not available, you may
use the "Field Procedures Documentation" sheet included in Appendix A. Customize this sheet
as necessary.

4. Chain of Custody Form (Appendix A). Document the possession of groundwater samples
collected by filling out a chain of custody form. Use this form to document each time the samples
change possession. Refer to the "Chain of Custody for Samples Requiring Strict Custody"
instruction included in Appendix C when collecting enforcement samples.

2.2 MEASURING STATIC WATER LEVEL

F Measure the static water level for a well before purging, sampling or inserting any other
instrument or device into a well's water column.

F Collect water level measurements from all site wells within a reasonably short time, preferably
the same day.
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F Collect measurements in the order of least contaminated to most contaminated wells (if known).
Decontaminate the measuring device between each well.

F Read water level measurements to the nearest 0.01 foot from a permanently-marked spot on the
well (e.g., top of casing or reference elevation).

F When possible, use one measuring device for all site wells. If using more than one measuring
instrument, check the calibration of both instruments against the same well to ensure that they
provide the same water level measurements.

F After removing a water/air tight well cap (e.g., flush mounted well), allow the water level in the
well to stabilize. This may be especially important for wells screened in silt and clay (low
permeability) formations. Take several measurements to ensure that the water level has
stabilized.

F Bring along records of previous water level measurements taken on the well.

Electronic Water Level Indicator

1. Lower the decontaminated probe or electrode into the well until the instrument indicates that
you've reached the water column.

2. Slowly raise and lower the probe or electrode in and out of the water column until you are
satisfied that the instrument is providing a reliable water level reading. If necessary, adjust the
instrument's sensitivity according to the manufacturer's instructions.

3. Read the measurement on the cable or tape to the nearest 0.01 foot against the top of casing or
reference elevation on the well. Record this measurement as "depth to water."

Popper

1. Lower the decontaminated popper and tape into the well until you hear a "pop," indicating that
you've reached the water column.

2. Raise and lower the popper, listening for a repeating "pop" sound. Continue doing this until you
are satisfied that you have a reliable reading.

3. Read the measurement on the tape to the nearest 0.01 foot against the top of casing or reference
elevation on the well. Record this measurement as "depth to water."

4. You can also use the popper to measure the well depth by lowering the popper and tape through
the water column until the tape becomes slack. Slowly pull the tape up until it just becomes taut
again. Read the tape against the top of casing or reference elevation on the well and record this
measurement as "depth to well bottom."
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Caution! Deep wells, water table wells, high noise areas and floating products in
wells may make it difficult to hear the "pop" and collect a reliable "depth to water"
reading. Some individuals can "feel" the water surface without hearing a pop;
however, if you are not confident you are collecting a reliable reading, use another
measuring method.

Indicator Substance

Important Note: If you use a tape coated with an indicator substance, you must
ensure that the indicator substance will not contaminate the well or subsequent
samples collected from that well. If you have any doubt, choose another water level
measurement method.

1. Coat at least 2 feet of the end of the tape.

2. Lower the coated tape into the well until you hear or feel the tape reach the water column. Lower
the tape a few inches into the water and wait at least five seconds.

3. Without moving the tape, read and record the tape measurement to the nearest 0.01 foot against
the top of casing or reference elevation on the well.

4. Withdraw the tape from the well and record the measurement where the wetted and dry portions
of the tape intersect.

5. Subtract the measurements (Step 3 minus Step 4). Record this measurement as "depth to water."

Alternative Methods

Alternative water level measuring devices or methods are acceptable if they (1) are consistently
accurate to ±0.01 foot; (2) do not affect the integrity and chemistry of groundwater samples; (3) do not
affect the groundwater geochemistry or well materials; and (4) can be thoroughly decontaminated
between wells. Document the type of alternative device or alternative method used. Include this
information in the sampling plan and groundwater data reports generated for the site or project. Follow
the manufacturer's instructions for the instrument's use and its limitations.

Refer to the Groundwater Sampling Desk Reference regarding procedures for using transducers, air-
line or bubble tubes, float methods or ultrasonic methods for measuring depth to water in a well.

Calculating Groundwater Elevation

After obtaining depth to water measurements, subtract the "depth to water" from the "top of casing or
reference elevation" and record this data as "groundwater elevation."
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2.3 MEASURING AND SAMPLING IMMISCIBLE LAYERS

F Measure and sample light non-aqueous phase liquid (LNAPL) and dense non-aqueous phase
liguid (DNAPL) layers before purging a well.

F Disposable equipment (e.g., disposable bailers or disposable peristaltic pump tubing) is
recommended because equipment decontamination may be quite difficult.

F A single or double check valve bailer works well for LNAPL collection and double check valve
bailer works well for DNAPL collection. Peristaltic pumps may also be effective.

Measuring the Thickness of Immiscible Layers

1a. Measure LNAPL thickness with either an LNAPL/water interface probe or a weighted tape
coated with a water and LNAPL-sensitive substance to distinguish between the air/LNAPL and
LNAPL/water interfaces.

1b. You may also measure DNAPL thickness with an interface probe.

Sampling Immiscible Layer > 1 foot Thick in Well

Sampling LNAPLs

1. Slowly lower the bailer into the LNAPL, but not into the water, and then bring the LNAPL
sample to the surface.

2. If both water and LNAPL are present in the bailer, allow the liquids to separate, then drain
the water into a waste container.

3. Fill the sample containers with the remaining LNAPL.

Sampling DNAPLs

1. Slowly lower a double check valve bailer to the bottom of the well and allow it to fill with
the DNAPL. Slowly raise the bailer out of the water column.

2. Drain any sediment-laden DNAPL or water into a waste container.

3. Fill the sample containers with the remaining DNAPL.
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Sampling Immiscible Layer < 1 foot Thick in Well

Note: A top-filling stainless steel bailer or weighted top-filling bailer usually works best. Most
bottom emptying bailers can be temporarily sealed at the bottom.

Sampling LNAPLs

1. Use the apparent LNAPL thickness and depth to water sample measurements to determine
how far to lower the top of the bailer into the well. Slowly lower the bailer until its top is
in the upper half of the LNAPL's thickness. Allow the bailer to fill with the LNAPL.

2. After a few seconds, raise the bailer out of the well. If both water and LNAPL are present,
allow the liquids to separate, then drain the water into a waste container.

3. Fill the sample containers with the LNAPL remaining in the bailer.

Sampling DNAPLs

1. Use the same procedures just described for DNAPLs in layers thicker than 1 foot.

2.4 PURGING AND SAMPLING PROCEDURES

The goal of purging is either to remove stagnant water from the well or prevent stagnant water from
entering samples as you are collecting them. Stagnant water does not represent groundwater.

The goal of sampling is to collect unaltered samples that represent the physical and chemical
composition of groundwater.

F Purge and sample wells in order of least-to-most contaminated. (This is not necessary if you use
dedicated or disposable equipment.) If you do not know this order, sample the upgradient wells
first, then the furthest down-gradient or side-gradient wells, and finally the wells closest to, but
down-gradient of the most contaminated area.

F Wait at least one week before sampling a newly-constructed and developed well; waiting a
month or more may be appropriate for wells constructed in silt or clay.

F When using a bailer, purge and sample SLOWLY AND CAREFULLY. Use a bottom-emptying
device to decant samples from the bailer.

F Do not use cotton or cloth rope or line; use stainless steel cord, Teflon®-coated cord, nylon, or
equivalent cord that can be decontaminated between each well. Or, use disposable rope or line.

F Decontaminate all equipment and accessories between use in each well. Store and transport all
equipment in clean containers.
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F Place a clean plastic sheet or other protective covering around the base of the well to prevent the
equipment from contacting the ground. If you do not use a protective covering, ensure that your
equipment does not touch the ground or a contaminated surface.

Wells that do NOT Purge Dry

This section applies to wells that take less than ~ 1 hour for their water levels to recover, or nearly so,
after they have been purged.

The following purging and sampling procedures are recommended for wells that do not purge dry. The
first procedure (A) consistently yields the highest level of data quality. The last procedure (C) may
yield a lower level of data quality:

A. Low-flow Purging < 1 L/min (0.26 gpm), Low-flow Sampling < 300 ml/min (0.3 L/min or 0.1
gpm) and Monitoring Indicator Parameters for Stability in a Closed Flow-through Cell

1. SLOWLY lower the pump to the middle of the well's screened area. (A dedicated system
is recommended.) Securely fasten the power cable and sample tubing at the top of the well.
Connect the power source, controller box, gas source, etc., to the pumping equipment.

2. Connect the sample tubing to the water entry point of the closed flow-through cell.

Closed Flow-Through Cell

Air pockets may exist in the upper neck of each port hole that has a probe inserted into it –
this is not a problem. Just make sure the probe's sensors are completely submerged in
water during use.

Avoid exposing the flow-through cell to extreme heat and sun in the summer and freezing
temperatures in the winter.

3. Set up and calibrate all indicator parameter instruments and place each probe into its
respective port of the closed flow-through cell.

4. Set the pump controller to the desired purging rate (i.e., < 1 L/min). Do not use a valve to
reduce the flow from a pump; valves can cause an "orifice" effect that can cause sample
agitation and alteration.

5. Record the "purging time start," and start purging the well at a rate of 1 L/min or less.
During purging, the water level in the well should not decrease significantly and should
stabilize after purging for a few minutes. If the water level continues to decline while
purging, decrease the purging rate if possible. Record the "purging flow rate" as an
average. Use a graduated beaker, cylinder, calibrated bucket or other device to measure the
flow rate while purging and sampling.

6a. Purge the well until you have taken at least three consecutive readings, spaced ~ 2 minutes
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or ~ 0.5 well volumes or more apart, are within the following ranges for the following
indicator parameters:

Dissolved Oxygen ± 0.2 mg/L
Specific Conductance ± 5.0 µmhos/cm for values < 1000

 µmhos/cm
± 10.0 µmhos/cm for values > 1000
 µmhos/cm

pH ± 0.1 pH units
Temperature ± 0.1 oC
Turbidity < 5 NTUs (Required if metals samples will not be

filtered. Recommended if sorptive compounds or
elements are collected. Optional, but recommended,
if other compounds or elements are collected).

Eh (optional) ± 30 mv

Stable dissolved oxygen, specific conductance and turbidity readings are considered the
most reliable parameters for indicating that stagnant water has been replaced by formation
water. You may adjust the ± ranges and which indicator parameters you use to indicate
that stagnant water has been replaced by formation water to reflect site-specific data,
geochemistry, and hydrogeologic conditions.

Turbidity stabilization and NTU readings below 5 are required if you will not be filtering
metals samples. In addition, monitor turbidity stabilization when collecting sorptive,
hydrophobic, or high octanol-water partition coefficient (Kow) compounds or elements.

OR

6b. Purge the well until the readings for indicator parameters listed above (or well-specific
indicator parameters) vary within ±10% over three or more consecutive readings, spaced
~2 minutes or ~ 0.5 well volumes or more apart.

7. Record the final three stable readings for each indicator parameter on the "Well Specific
Field Sheet - Monitoring Wells" (Appendix A). Or, use your own customized data sheet.
Record indicator parameter data measured before stabilization on graph paper. Or,
customize your own data sheet.

8. Record the "volume purged," "purging time stop," "purged dry (Y/N)," and any problems
purging.

9. Collect samples as described under Section 2.5. Record "sample flow rate" as an average,
"time sample collected," and any other pertinent information related to the sampling event.

B. Purging FOUR Well Volumes with a Standard pump and Sampling with a Pump or Grab
Sampler

1. SLOWLY lower the pump to the middle of the screened area of the well. Securely fasten
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the power cable and sample tubing. Connect the power source, controller box, gas source,
etc., to the pumping equipment.

2. Use Equation 1 or Table 1 (see the following this section) to calculate the number of
gallons to remove four well volumes from the well. Record this data as "four well
volumes."

3a. Using a pump to purge and sample the well: Record the "purging time start" and start
purging the well. Minimize well drawdown; it should stabilize before sampling. If the
water level continues to decline during purging, try using a lower purging rate. Use a
graduated beaker, cylinder, calibrated bucket or other device to calculate the flow rate
while purging and sampling.

3b. Using a pump to purge the well and then using a grab sampler to sample the well:
Record the "purging time start" and start purging the well with the pump's inlet at the top
of the water column. As you are purging, slowly lower the pump so that, after four well
volumes are purged, the pump's inlet is near the bottom of the well (within ~ 1 foot).
Important note: Before collecting samples with a grab sampler, you must lower the pump
while purging the well, thus removing any stagnant water before collecting samples.

 4. Record "purging flow rate" as an average, "volume purged," "purging time stop," "purged
dry (Y/N)," and any problems purging.

5a. If you use a pump to collect samples, the sampling flow rate should be as low as possible,
and preferably less than the purging flow rate.

5b. If you use a grab sampler, try not to disturb the samples. If you use a bailer, use a
bottom-emptying device to decant your samples.

6. Collect samples as described under Section 2.5. Record "sample flow rate" as an average,
"time sample collected," and any other pertinent information related to the sampling event.

C. Purging FOUR Well Volumes with a Bailer and then Sampling with a Bailer or Other Grab
Sampler

1. Use Equation 1 or Table 1 (see the following section) to calculate the number of gallons
needed for removing four well volumes. Record this data as "four well volumes."

2. Record the "purging time start." Lower and raise a decontaminated bailer in and out of the
water column very slowly and purge four well volumes.

Tip! To hasten purging and sampling with a bailer, tie an overhand knot, string or
other easily-removable marker to the rope or cable just short of the well's depth to
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water. You can then rapidly lower the bailer into the well to just above the water
column, then gently and slowly lower it into, then out of the water column.

3. Use a calibrated bucket or other device to keep track of the volume of water you remove.
Purge four well volumes.

4. Record "volume purged," "purging time stop," "purged dry (Y/N)," and any problems
purging.

5. Sample the well by slowly and gently lowering the bailer until it is submerged and in the
middle of the well screen. Do not allow the bailer to contact the bottom of the well. Very
slowly and carefully raise the bailer out of the water column and to the surface. Do not
bang it against the side of the well (typical of the "helicoptering" technique).

6. Collect samples as described under Section 2.5. Use of a bottom-emptying device to
decant samples from a bailer. Record "time sample collected" and any other pertinent
information related to the sampling event.
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EQUATION 1
Volume to be Purged from a Monitoring Well

Where: V = Total purge volumes (i.e., four well volumes in gallons)

π = Pi (3.1416)
D = Inside diameter of well casing (feet)
H = Feet of water in well (depth to well bottom minus depth to water)

TABLE 1
Four Well Volumes of Water (in gallons) per One-Foot Section of Well Casing

Nominal casing Well casing or Actual inside diameter Four well volumes per
or pipe size (inch) pipe schedule of well casing (inch) one foot of water in well

1 40 1.05 0.18
         1                                       80                                  0.96                                                       0.15                       

1.25 40 1.38 0.31
         1.25                                  80                                  1.28                                                       0.27                       

1.5 40 1.61 0.42
         1.5                                    80                                  1.50                                                       0.37                       

2 5 2.25 0.82
         2                                       40                                  2.07                                                       0.70                       

2 80 1.94 0.61
         3                                       40                                  3.07                                                       1.54                       

3 80 2.90 1.37
         4                                        5                                   4.33                                                       3.07                       

4 40 4.03 2.65
         4                                       80                                  3.83                                                       2.39                       

How to calculate four well volumes using Table 1
Step 1: Measure the actual inside diameter of the well casing - find on column three of chart. You may also use the

nominal pipe size and schedule in lieu of a measurement.
Step 2: Calculate feet of water in the well casing (depth to well bottom minus depth to water).
Step 3: Multiply step 2 by the applicable value in column four. For example, you have a 2-inch, schedule 40

casing that measures 2.07 inside diameter and you have 20 feet of water (step 2) in the well. Multiply 20
feet by 0.70 (column 4) = 14 gallons; therefore, you must purge 14 gallons from the well before collecting

V = π x (D/2)2 x H x 4 x 7.48 gallons/ft3
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samples.

To Convert: Gallons to liters, multiply gallons by 3.785
Liters to gallons, multiply liters by 0.2642
Milliliters to gallons, multiply milliliters by 0.0002642
Feet to meters, multiply feet by 0.3048
Centimeters to feet, multiply centimeters by 0.03281
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Wells that Purge Dry

This section applies to wells that take ~ 1 or more hours to recover, or nearly so, after they have been
purged dry, or nearly so.

A. Low-flow Purging and Sampling in a WATER TABLE WELL (water level intersects the well
screen)

1. Slowly lower the pump to the lower portion of the screened area of the well but without
setting it at the very bottom of the well. Secure the power cable and sample tubing. A
dedicated system is recommended over a portable system.

2. Record the "purging time start" and start purging the well at < 300 ml/min or <0.1 gpm.
Purge until drawdown reaches the top of the pump or until the pump runs dry, then shut
the pump off immediately! (Caution! Some pumps can be damaged by running them dry -
follow the manufacturer's instructions.) Record the "purging flow rate" as an average.

Note: A pressure transducer or electric water level indicator can assist in
determining when drawdown reaches the top of the pump. If you use an
electric water level indicator, lower the probe tip to the well pump and turn
the instrument on before pumping. Start pumping, then shut off the pump
when the water level indicator shuts off.

3. Allow the well to recover, or nearly so. If time permits, purge the well a second time and
allow the water to recover again before sampling. To save time, purge a well the first time,
move on to the next well and purge it, then come back to the first well to purge it again
before sampling. (With portable equipment - decontaminate first.) Record "volume
purged," "purging time stop," "purged dry (Y)," and any problems purging.

4. Collect samples as described under Section 2.5. (Collect samples within 24 hours of
purging, if possible.) Record "sampling flow rate" as an average, "time sample collected,"
and any other pertinent information related to the sampling event.

B. Low-flow Purging and Sampling in a PIEZOMETER (water level is above the top of well
screen)

1. SLOWLY lower the pump to the lower portion of the screened area of the well but do not
set the pump on the very bottom of the well. Secure the power cable and sample tubing at
the top of the well. A dedicated system is recommended over a portable system.

2. Record the "purging time start" and start purging the well at <300 ml/min or <0.1 gpm.
Purge the well until the water level is just below the top of the well screen. (Use a pressure
transducer, water level indicator or similar method.) Shut off the pump and
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record the "purging flow rate" as an average, "volume purged," "purging time (stop),"
"purged dry (Y)," and any problems purging.

3. Allow the well to recover, or nearly so, then begin collecting samples as described under
Section 2.5. (Collect samples within 24 hours of purging, if possible.) If the water level in
the well reaches the top of the screen before all samples are collected, shut off the pump,
allow the well to recover again, then resume collecting the rest of the samples. Record
"sample flow rate" as an average, "time samples collected," and any other pertinent
information related to the sampling event.

C. Purging and Sampling with a BAILER, or other grab sampler, in a Water Table Well or
Piezometer

1. Record "purging time start" and bail the well dry, or nearly so. Take extra care to purge the
well very slowly and very gently. Do not allow the bailer to contact the bottom of the well.

2. Allow the well to recover, or nearly so. If time permits, purge the well dry, or nearly so, a
second time. Record "volume purged," "purging time stop," "well purged dry (Y)," and any
problems purging.

3. Collect samples as described under Section 2.5, within 24 hours of well recovery, if
possible. Use a bottom-emptying device to decant samples from the bailer. Record "time
sample collected" and any other pertinent information related to the sampling event.

Alternative Methods

Alternative purging and sampling methods and equipment are acceptable if they provide representative
groundwater samples. Your purging and sampling method and your equipment must not adversely
affect sample integrity, chemistry, temperature and turbidity. In addition, alternative equipment must
have minimal or no effect on groundwater geochemistry, aquifer permeability and well materials.
Equipment materials must minimize sorption and leaching. Use the equipment in a manner that
minimally alters the groundwater samples. If you meet these conditions, WDNR pre-approval is not
required; however, verbal or written approval from WDNR is recommended before you use alternative
purging and sampling equipment or procedures.

Document and describe any alternative equipment and procedures you use to purge a well and collect
samples. Include this information in the sampling plan and groundwater data reports you generate for a
site or project.
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2.5 SAMPLE COLLECTION

Sample Collection and Filling Procedures

F Take in-field water quality measurements before or immediately after sample collection. (See
Section 2.6.)

F Open only one sample container or one set of sample containers immediately before filling.
Preserve samples within 15 minutes of collection and immediately place on ice.

F Minimize the contact of extraneous contamination with sample containers and equipment.
Common extraneous contaminants include perfumes, cosmetics, bug spray, sun tan lotion,
Sharpie®, spray lubricants (e.g., WD-40®) and engine fumes. Sample up wind or remove
extraneous contaminants before opening containers and collecting samples.

F Use waterproof labels. Write on them with a permanent, waterproof marking device (e.g., grease
pencil). Labels should include:

ü A unique sample number and WUWN (if applicable).
ü Site/project name or other identifier.
ü Date and time sample collected.
ü Sample collectors initials.
ü Type of preservation added and analysis required.

F Appendix C includes a table that indicates a substance's potential to volatilize from a water
sample during sample collection. Use extra caution when collecting samples that have a
"medium" or "high" potential to volatalize from water.

F Remember to keep complete and accurate records. Record all field information before proceeding
to the next well.

Order of Filling Sample Containers

Collect sample parameters in the following order:

1. Unfiltered samples for in-field water quality measurements. (This is not necessary if you
take down-well or closed flow-through cell measurements.)

2. Volatile organic compounds (VOCs).
3. Non-filtered, non-preserved (e.g., sulfate, total chromium VI, mercury, semi- and non-

volatiles, pesticides, PCBs).
4. Non-filtered, preserved (e.g., nitrogen series [ammonia, nitrates, nitrites, etc.], phenolics,

total phosphorous, total metals, cyanide, total organic carbon).
5. Filtered, non-preserved (e.g., dissolved chromium VI).
6. Filtered, preserved immediately (e.g., dissolved metals)
7. Miscellaneous parameters.
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Note: Collect sulfate samples before sulfuric acid preserved samples (e.g., nitrogen
series). Collect nitrogen series samples before nitric acid preserved samples (e.g., boron,
dissolved metals).

Procedures for Filling Sample Containers

Note: If a sample container already has preservative in it before you fill it (common for
VOC vials), do not rinse the container before filling and take care to minimize sample
overflow that may dilute the preservative.

1. Tip the sample container at a slight angle and allow a slow steady stream of water to run
down its inner wall. Hold the sampling discharge tube close to the sample container but do
not touch it.

2. Immediately after filling a sample container, if not already done, add any required
preservative (filter first, if required), replace the cap, add the label, and place the sample in
a plastic bag (optional) on ice in a cooler.

3. Record the "time sample collected." To avoid confusion, you may wish to record sample
collection time in military time (e.g., 1300 instead of 1:00 pm, 1845 instead of 6:45 pm,
etc.,)

Volatile Organic Compounds (VOCs)

Note: Do not filter VOC or other organic samples. Turn off any nearby gasoline engines or
sample up wind of any engine exhaust. Remember to store one trip blank per cooler when
collecting volatile (VOCs, GRO, and PVOCs) samples. Store empty VOC containers on ice to
help you reduce VOC volatilization when you fill them.

1. If a laboratory hasn't already done so, add sufficient preservation to the container.

2. Tip the container at a slight angle and allow a slow, steady stream of water to run down its inner
wall.

3. Fill the sample container until the water forms a positive meniscus at the brim, then immediately
replace the cap.

4. Invert the sample container and tap it lightly to check for bubbles. If bubbles are present, fill a
new sample container (containing preservative) and check for bubbles the same way. If bubbles
are unavoidable, collect numerous samples and save those with the least amount of bubbles. Do
not try to reopen and add more water to samples that have bubbles.

Refill a used container only if you again add sufficient preservative and refill it with water from
the same well, to avoid cross-contamination between samples.

5. Label the sample, place it in a plastic bag (optional), then immediately place it on ice in a cooler.
Record the "time sample collected."
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Semi-volatiles and Pesticides

When collecting semi-volatiles and pesticides, unless project objectives or regulations require
otherwise, use similar, but less rigourous, procedures as those described for collecting VOC samples.
Use the same equipment decontamination and storage procedures you use for collecting VOC samples.

When collecting semi-volatiles and pesticides, the type of sample container, volume and preservative
may be quite different than that required for VOC samples. In addition, leave approximately ½ inch of
air space when filling sample bottles to allow for expansion. Otherwise, the bottles may break.

Note: The number of sample bottles required depends on the number of different
extraction, clean-up, analytical methods and quality control (QC) needed for the
project. Remember that laboratories are required to duplicate and spike samples at a
set frequency. Collecting insufficient sample volumes may result in higher detection
limits, because sample volume must be reduced to accommodate QC requirements.

Inorganics

Inorganic samples (e.g., dissolved metals) are quite susceptible to aeration, oxidation, precipitation,
coprecipitation, extraneous contamination and cross-contamination during sampling, filtering and
handling. Therefore, take extra care to avoid sample aeration before filtering (if required) and
preserving. Unless WDNR requires or approves otherwise, field filter inorganic samples and preserve
immediately after collection. Refer to Section 2.7 regarding filtering procedures.

Other Sample Parameters

Other sample parameters subject to rapid change (by aeration and subsequent changes in redox state,
or addition or loss of dissolved gasses) once groundwater is removed from a well include: chromium
VI, pH, Eh, oxygen, inorganic carbon, alkalinity, TOC, ammonium, nitrate/nitrite, sulfide, cyanide,
molybdenum, mercury, selenium, dissolved iron (ferrous iron - FE+2), manganese, zinc, cadmium, lead,
vanadium, arsenic and phosphate. Take precautions to avoid altering these parameters during sampling.
Add preservative, if required, immediately and place on ice in a cooler.

For those interested in monitoring indicators of biodegredation that may be occurring in groundwater at
a site, use a field test kit (e.g., colorimetric), sensor probe or other field test (e.g., portable gas
chromatogram) to quantify pH, dissolved oxygen, nitrate, sulfate, ferrous iron, redox potential and
manganese in the field immediately after sample collection. In addition, alkalinity, methane and carbon
dioxide should be measured in the field immediately after collection, or less preferably, in the
laboratory.

Contact a qualified laboratory for specific directions on collecting, preserving and handling samples
not discussed in this manual.
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2.6 FIELD WATER QUALITY MEASUREMENTS

F Use a closed flow-through cell. Or, you can use a down well measuring probe; however, well
water must be flowing past the probe during measurements (i.e., the probe is near the pump's
inlet during purging or is lowered and raised in the screened portion of the well).

F If you do not use a closed flow-through cell or a down-well probe, take in-field measurements
immediately, or less preferably, within 30 minutes of collection.

F Avoid exposing instruments and samples to extreme heat or cold.

F Specific conductance, pH, dissolved oxygen and Eh can change rapidly due to aeration, oxidation
and the loss or gain of dissolved gasses as you remove groundwater from a well. Minimize
atmospheric contact with the sample.

Following are procedures for "out of the well" (i.e., closed flow-through cell or sample bottle) water
quality measurements. Your equipment's operation manual may deviate from guidelines provided here.
Follow the manufacturer's instructions for your instrument and familiarize yourself with the
methodology in the most recent version of Standard Methods for the Examination of Water and
Wastewater.

Temperature

1. Place the thermometer or probe into a closed flow-through cell or sample bottle and allow the
purge water to continuously flow past the thermometer or probe. If you use a sample bottle,
allow the water to overflow while measuring temperature.

2. Allow the thermometer or probe to equilibrate with the water for a minute or more, then record
the temperature. Do not remove the thermometer or probe from the water when taking the
reading.

3. Decontaminate the thermometer or probe and store properly.

Specific Conductance (conductivity and electric conductance)

Note: Measure specific conductance before pH (unless using a flow-through cell).
In addition, as specific conductance is a temperature sensitive measurement, adjust
readings to 25oC.

1. Calibrate the conductivity instrument and probe against a standard potassium chloride (KCl)
solution. Do this in the field, or less preferably, in the laboratory. Calibrate the instrument
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according to the manufacturer's instructions. Recalibrate at least daily; more often is
recommended and prudent. Record calibration data.

2. If required, set the instrument to the anticipated range for measurement (e.g., x100 µmhos/cm).

3a. If your instrument automatically compensates for temperature, record the measurement as
"field specific conductance at 25oC." Don't forget to multiply the measurement by the range at
which the instrument is set.

3b. If your instrument does not automatically compensate for temperature, measure the
temperature of the sample and set the instrument's temperature dial to the sample temperature.
Record the measurement as the "field specific conductance at 25oC." Don't forget to multiply the
measurement by the range at which the instrument is set.

3c. If your instrument cannot compensate for temperature, apply a correction factor as specified in
the manufacturer's instructions or by using the following formula:

specific conductance @ 25oC =  sample conductivity (µmhos/cm)
  1 + 0.0191 x (sample temp. in oC - 25)

Note: Conductivity meters that do not automatically correct readings to 25oC usually
include a conversion table or chart for correcting data to 25oC.

4. Decontaminate the electrode and store properly.

Note: Most problems related to collecting poor conductivity data include: weak
batteries; fouling of the electrode (chemical cleaning may be necessary); insufficient
submersion of the probe into the sample; allowing the probe to touch the container
walls; improper or no instrument calibration; not allowing the probe to equalize
with the sample temperature; and improperly or not converting readings to 25oC.

pH

1. Calibrate the pH instrument with pH buffer solutions that span the range of expected
groundwater pH values. Two fresh pH buffer solutions (7.00 and 4.00 or 7.00 and 10.00) having
temperatures within 5oC of the groundwater samples are required for instrument calibration.
Properly fill the probe with a salt solution, if required. Follow the manufacturer's instructions for
the procedures and frequency of instrument calibration. Calibrate the instrument at least daily;
more often is recommended and prudent. Record calibration data.

2a. Place the calibrated pH probe into a closed flow-through cell and allow the purge water to
continuously flow past the probe.

2b. If you measure pH from a sample container, fill a container for this measurement only. Do not
insert a pH probe into a sample that will later be analyzed for other parameters.

3. Allow the pH probe to equilibrate with the water for a minute or more, then record pH. Do not
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remove the pH probe from the water while taking the reading. Read pH measurements to the
nearest 0.1 pH units.

4. Rinse the pH probe with reagent grade water and store in the buffer solution or as recommended
by the equipment's manufacturer.

Turbidity

Measure the turbidity of a sample the same day you collect it, preferably in the field immediately after
collection.

If you cannot measure sample turbidity soon after collection, you may store samples in the dark for up
to 24 hours before measuring turbidity. Shake the sample vigorously before measuring. Standard
Methods for the Examination of Water and Wastewater discusses interferences and procedures for
measuring turbidity.

1a. Use a turbidity meter according to the manufacturer's instructions. Read turbidity to the nearest
0.1 Nephelometric Turbidity Unit (NTU) and record your measurement. In addition, provide this
measurement to the laboratory if any well samples will be analyzed for metals.

1b. When you do not use a turbidity meter, describe the turbidity (e.g., slight, moderate) and record
your observations or have a laboratory determine sample turbidity within 24 hours of sample
collection.

Dissolved Oxygen

You can measure dissolved oxygen (DO) with an electrometric method (dissolved oxygen meter),
colorimetric method, the Winkler method, or with the iodometric method. (See most recent version of
Standard Methods for the Examination of Water and Wastewater.) Dissolved oxygen meters usually
require calibration before use and a visual check of the probe to verify that the membrane is not
damaged.

To function properly, most DO probes require that water continuously flow past the membrane while
measurements are being taken. Therefore, for down-well measurements of DO after purging a well, use
either a DO probe equipped with a stirring rod or, less preferably, slowly raise and lower the probe in
the water column while taking readings. If you use a DO probe on a water sample removed from the
well, either use a probe equipped with a stirring rod or, while purging the well, allow the purge water to
overflow from the sample container while taking DO readings.
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If your DO meter is not responding as expected or is very sluggish, you may need to change the probe's
membrane; follow the manufacturer's instructions for doing this. Lowering a probe into a deep well
may also result in sluggish performance because signal strength weakens with cable distance.

Color

1. Note the color against a white background. If filtering is required, note the color after filtering.
Document whether you noted sample color for a filtered or nonfiltered sample.

2. Describe the color by common descriptors (e.g., light gray), or use an industry-recognized and
standardized color description method (e.g., a color comparison disk for water). Record your
observations.

Odor

Important Note: WDNR neither requires nor advocates smelling groundwater
samples.

1a. If you do not know the type and approximate concentration of substances in a sample, do not
attempt to smell it. Record sample odor only if you notice it unintentionally.

1b. If the type and concentration of substances are known and below safe values as established by
Occupational Safety and Health Association (OSHA) or the National Institute for Occupational
Safety and Health (NIOSH) Pocket Guide to Chemical Hazards, carefully wave your hand over
the sample and note any distinct odor. Do not "stick your nose" in the sample to check for odor.
Record any noticeable odor (e.g., pungent, solvent).

Eh (Oxidation-reduction potential)

Eh is usually measured with a noble metal (e.g., platinum) and a reference electrode system using a pH
meter that reads millivolts. Take field measurements of Eh in an air-tight flow-through cell or similar
air-tight device. Read Eh measurements to the nearest 10 millivolts (mV).

Follow the equipment manufacturer's instructions and refer to the most recent version of Standard
Methods for the Examination of Water and Wastewater.

Other Water Quality Measurements

Other water quality measurements that may change physically and chemically soon after collection
include dissolved carbon dioxide and alkalinity. These parameters are best measured in-field and
immediately after collection. Follow the equipment manufacturer's instructions and the most recent
version of Standard Methods for the Examination of Water and Wastewater for measuring these
parameters.
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2.7 SAMPLE FILTRATION

F WDNR strongly recommends direct, in-line filtering of samples. It is fast, simple and greatly
reduces sample alteration. Direct, in-line filtering means that you attach the filter directly to a
pump's discharge line or to the discharge tube of a grab sampler (e.g., bailer). If you place a
sample into any type of container or transfer vessel before filtering, any filtering that follows is
not direct, in-line filtering.

 F If you do not use direct, in-line filtration, filter samples immediately after collection, document
when you filtered the samples.

F Use a 0.45 micron pore size filter membrane for filtering. If possible, rinse or flush the filter
membrane and filtering device with a minimum of 0.5 liters (500 mls) of reagent grade water
before use.

F Avoid applying high pressure (>50 psi) when filtering samples. For silt-laden or turbid samples,
try using a pre-filter (e.g., glass microfiber), a filter membrane of larger diameter or larger
surface area, or a slower pumping rate or bailing technique. If high turbidity is a recurring
problem, the well may need to be redeveloped or rehabilitated.

F If possible, allow 150 mls or so of sample to pass through the filtering device before filling
sample containers. If possible, rinse sample containers once with filtrate.

Filtration Procedures

IMPORTANT: Immediately after or during collection, field filter samples
collected for metals analyses. There are three exceptions:

1) Total metals results are required. This requirement may be in a Wastewater permit,
administrative rule, sampling contract or other requirement or agreement.

2) WDNR grants a verbal or written approval to the responsible party, or its representative,
allowing unfiltered metal sample results.

3) Low-flow sampling procedures are used, three consecutive in-field turbidity readings
(spaced ~2 minutes or ~ 0.5 well volumes or more apart) are all 5 NTUs or less and
WDNR grants verbal or written approval to the responsible party, or its representative,
allowing unfiltered metal sample results.

A. Low-flow Purging and Sampling, NO FILTRATION and Three Consecutive Turbidity Readings
of 5 NTUs or less

This procedure involves purging a well at 1 L/min (0.26 gpm) or less and sampling the well at
300 ml/min (0.3 L/min or 0.1 gpm) or less. The sample does not require filtering if low-flow
sampling procedures are used, three consecutive in-field turbidity readings (spaced ~2 minutes or
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~ 0.5 well volumes or more apart) are all 5 NTUs or less and WDNR grants verbal or written
approval to the responsible party, or its representative, allowing unfiltered metal sample results.
Record that the samples were not filtered and that they have turbidity readings of 5 NTUs or
less.

Under this scenario, purging and sampling rates should be at or less than natural flow conditions
existing in the aquifer. Low turbidity values (<5 NTUs) for the sample should reflect the
naturally mobile colloids and particulates moving through the groundwater.

B. Low-flow Purging and Sampling, and Direct, In-line Filtration

1. After completing well purging as described under Section 2.4, reduce the pumping rate as
low as possible to deliver a slow discharge. Do not use a valve to reduce the flow rate.

2. Attach the direct, in-line filter directly to the pump's discharge line. (If applicable, remove
the sample tubing from the flow-through cell first.)

3. Discard the first 150 mls or so of filtered sample. Collect the subsequent filtered samples
into appropriate sample containers.

4. Immediately preserve the samples, replace the cap, label the samples, and place them on
ice in a cooler.

5. Record "sample field filtered (Y)" and the "time samples filtered." Dispose of the used in-
line filter - do not reuse it.

C. Purging and Sampling with a Bailer and Direct, In-line Filtration

1. Purge and sample the well as described under Section 2.4.

2. Connect the direct, in-line filter to the bailer as described by the manufacturer's
instructions. Pressure-fed systems are recommended over gravity-fed systems.

3. If the bailer's volume allows, discard the first 150 mls or so of filtered sample. Collect the
subsequent filtered samples into appropriate sample containers.

4. Immediately preserve the samples, replace the cap, label the samples and place them on ice
in a cooler.

5. Record "sample field filtered (Y)" and the "time samples filtered." Dispose of the used in-
line filter - do not reuse it.

D. Sample Transfer and Pressure Filtration: Field Filtering Immediately After Sample Collection

Note: Use positive pressure filtration rather than vacuum filtration, which causes excessive
sample aeration and agitation.

1a. If you use a self-contained filtering device, gently pour the sample (preferably directly
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from the pump's or grab sampler's discharge line) directly into the self-contained device
fitted with a disposable filter membrane. Attach the pressure line to the device.

1b. If you use a transfer vessel, gently pour the sample (preferably directly from the pump's
or grab sampler's discharge line) into the transfer vessel. Set up the reusable filtering
device with a disposable filter membrane or use a disposable, in-line filter in conjunction
with the transfer vessel.

Note: Some laboratories may recommend a dilute nitric acid/reagent grade water rinse of
the filtering equipment (i.e., described in "1a" and "1b") to prevent extraneous
contamination of filtered samples.

2. If you have sufficient sample volume, discard the first 150 mls or so of filtered sample.
Collect the rest of the filtered sample into appropriate sample containers.

3. Immediately preserve the samples, replace the cap, label the samples and place them on ice
in a cooler. Record "time samples filtered" and "samples field filtered (Y)."

4. Dispose of the used filter membrane - do not reuse it. Decontaminate the transfer vessel
and filtering device and store for later use.

E. Sample Transfer and Filtration: Field Filtering NOT Done Immediately or Sample is Filtered
Later in a Laboratory

Unless the parameters being collected are not subject to change during sample storage (e.g.,
changes in dissolved gas content, pH, Eh, redox potential, and dissolved/solid phases), filter
samples in the field immediately after collection. If a sample is not subject to change and is held
for extended periods of time, filtering may be done later. Record the filtering place, time and
method.

Alternative Methods

Alternative filtration techniques are acceptable if you use a 0.45 micron pore size filter membrane that
is nonsorptive and does not leach contaminants into the sample. The materials and operation of the
filtering device must have little or no physical or chemical effect on the sample being filtered. Follow
the manufacturer's instructions for proper use.

Document and describe the device, membrane and procedure used for filtering. This information must
appear in your sampling plan and groundwater data reports for a site or project.
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2.8 SAMPLE PRESERVATION AND HANDLING

Sample Preservation

Appendix C includes sample preservation for a variety of compounds and parameters. You may add
preservative to sample bottles before or immediately after sample collection. (Filter the sample, if
required, before adding preservative.) If you add preservative to a container before adding the sample,
take care to minimize sample overflow that may dilute the preservative.

Checking and Adjusting the pH of a Preserved Sample

Note: Do not check the pH of VOC samples.

When using a pH meter to check the pH of a preserved sample, follow these procedures:

1. If applicable, check and fill the reference electrode with solution as recommended by the
instrument's manufacturer.

2. Calibrate the instrument according to the manufacturer's instruction. Two fresh pH buffer
solutions (7.00 and 4.00 or 7.00 and 10.00) having temperatures within 5oC of the
groundwater samples are typically required for instrument calibration.

3. Pour a small portion of the preserved sample into a separate container. Immerse the
electrode into the separate container and wait for the reading to stabilize. Do not swirl or
stir the electrode while taking the reading unless recommended by the manufacturer.

4a. If sample pH needs adjustment, add additional preservative to the original sample and
repeat Step 3.

4b. If sample pH is acceptable, dispose of the separate sample (do not pour it back into the
original sample container), replace the lid on the original sample and place it on ice in a
cooler.

5. Rinse the electrode with reagent grade water and store the electrode in the buffer solution
or as recommended by the manufacturer.

When using pH paper to check the pH of a preserved sample, follow these procedures:

1. Gently tip the sample container on its side to wet the inside of the lid and remove the lid.

2. Touch the pH paper to the droplets inside the lid and read the pH. Do not put the pH paper
directly into the sample container. Compare the color of the pH paper to color-pH
provided by the manufacturer.

3a. If sample pH needs adjustment, add additional preservative to the sample, rinse the
container lid with reagent grade water, replace the container lid and repeat Steps 1 and 2.
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3b. If sample pH is acceptable, rinse the container lid with reagent grade water, shake the lid
to remove any excess water and replace the lid.

Sample Handling and Storage

After samples are collected, filtered (if required), labeled and preserved (if required), they must be
placed immediately on ice. Keep samples at or below 4oC, but above freezing throughout storage,
handling and shipping. Make sure there is enough ice for the duration of sample storage and transport.
WDNR discourages using frozen cold packs (e.g., "blue ice"). If you do use them, place a temperature
blank in the cooler so the laboratory can document the temperature of the samples when they arrive.

Breakable sample containers (e.g., glass VOC vials) should be separated by bubble wrap, foam, ice,
etc. At least a portion of each container must contact the ice, otherwise the protective layer (e.g., bubble
wrap) may insulate the sample from the cooling effects of the ice. Placing samples in a plastic bag can
help minimize the chance of cross-contamination among samples should a container break.

2.9 QUALITY ASSURANCE/QUALITY CONTROL

F Field QA/QC efforts must match the data quality objectives established or required for the
project and sampling event.

F Remember that QA/QC procedures and samples are not optional. Each WDNR program may
have different QA/QC requirements. Check WDNR program guidance or contact a WDNR
project manager for details.

F All QA/QC samples must be collected, handled and processed in the same exact manner as the
other analytical samples being collected. Make sure the laboratory receives sufficient sample
volumes or additional containers to perform required QC procedures.

F All purging, sampling and decontamination wastewaters and materials must be stored, handled
and disposed of properly. Contact your WDNR project manager or WDNR program for details.

Quality Control Samples

Trip Blank

Include one trip blank per cooler if collecting volatiles (i.e., VOCs, GRO, or PVOCs).
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Prepare trip blanks with laboratory reagent grade water. Do not prepare them with water
(even if distilled or deionized) purchased at a store; there is no guarantee that store-bought
water is free of contamination. Trip blanks must be analyzed by the same laboratory that is
analyzing the volatile samples. The trip blanks should not be opened until they are
analyzed.

WDNR typically requires one trip blank per vehicle and one trip blank per cooler. Store,
transport and ship all volatile samples in one cooler to minimize the number of trip blanks.

Note: If holding times permit, trip blanks do not need to be analyzed if VOC, GRO
and PVOC compounds are not detected in any of the groundwater samples. The
holding time for a trip blank begins when groundwater samples are being collected.

Field Blank (field rinsate blank, decontamination blank, equipment blank)

Collect one field blank for every 10 samples or less collected. Decontaminate the
sampling equipment for the field blank the same way you do when collecting other
samples. After decontaminating the sampling device (e.g., bailer or pump), fill it with
laboratory reagent grade water, then collect a sample of the reagent grade water - this is
your field blank. Collect the field blank from equipment used in a site's most contaminated
well, if possible. The field blank should be analyzed for the same parameters as the
samples. Field blanks are not required if you use dedicated sampling equipment
("permanently" left in the well) or disposable sampling equipment.

Field Duplicate

Collect one field duplicate for every 10 samples or less collected. Collect the field
duplicate from the most contaminated well, if possible. The field duplicate should be
analyzed for the same parameters as the samples. When using a grab sampler (e.g., bailer),
collect the duplicate from the same bailer of water as the original sample is collected,
bailer volume permitting.

Field Split Samples

Typically not required. Collect the sample from the well, filter if required, and dispense
into two or more containers. Preserve the samples if required and send them to separate
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laboratories for analysis. The samples must be analyzed by identical laboratory analytical
methods to be comparable.

Sequential Samples

Typically not required. Sequential samples are taken from the same well during the same
sampling event but are collected with different equipment or procedures. These samples
can be used to detect variability in analytical results caused by different sampling
equipment or procedures.

Equipment Decontamination

Check with your laboratory for recommended equipment cleaning solutions and procedures for each
analyte you are sampling. Collection of inorganic compounds may necessitate a dilute acid equipment
rinse first. Collection of organic compounds may require a pesticide grade isopropanol, acetone,
methanol or hexane equipment rinse. If you use pesticide grade hexane, take extra safety precautions
because hexane is quite flammable. Use your professional judgment to decide which of the following
procedures to use:

Minimum Decontamination Procedures

1. Disassemble the equipment if possible. Use a weak non-phosphate detergent (e.g.,
Alquinox®, Liquinox®) and water solution, and scrub the equipment inside and out.
Visually inspect the equipment to ensure no visible contamination is present.

Note: If welfare or indicator parameters (Table 2 and 3, respectively, of ch. NR 140), or
non-sorptive elements or compounds are the only contaminants to come in contact with the
equipment, Step 1 may not be necessary. Consult with WDNR staff if you are uncertain.

2. Thoroughly rinse the equipment with organic-free tap water. Reassemble the equipment, if
applicable.

3. Store and transport the equipment in clean plastic, aluminum foil, or a container that will
protect the equipment from extraneous contamination.

More Rigorous Decontamination Procedures

1. Wash equipment with a non-phosphate detergent solution and scrub with an inert brush.
For internal mechanisms and tubing, circulate the detergent solution through the
equipment.

2. Thoroughly rinse the equipment with organic-free tap water.
3a. For organic (e.g., VOCs) sample collection, rinse equipment with an organic desorbing
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agent (e.g., pesticide grade isopropanol, acetone, methanol or hexane).

3b. For inorganic sample collection, rinse equipment with inorganic desorbing agent (e.g.,
dilute [0.1 Normal] reagent grade hydrochloric acid or nitric acid solution). For stainless
steel and low-carbon steel, a more dilute hydrochloric acid solution (1 percent) is
recommended.

Note: If you use organic or inorganic desorbing agents, check with your laboratory
regarding potential analytical interferences caused by desorbing agents and their proper
use and disposal.

4. Rinse the equipment with organic-free tap water only if you are using an inorganic
desorbing agent.

5. Rinse with laboratory reagent grade water. If practical, allow the equipment to air dry
before its next use or storage.

6. Store and transport the equipment in clean plastic, aluminum foil or a container that will
protect it from extraneous contamination.

Other decontamination methods such as high pressure steam cleaning, hot-water power wash,
ultrasonic cleaning and other methods decontaminate most equipment satisfactorily. Refer to the
manufacturer's instructions for use.

Note: Dedicated sampling equipment ("permanently" left in the well) significantly reduces the
need for equipment decontamination. Sampling equipment used in wells containing free product
should be dedicated (suspended above the water column) or disposable.

Sample Tracking, Security and Chain of Custody Procedures

Sample tracking, security and chain of custody procedures provide a legal record of sample transport,
possession and handling.

Sample Identification

Use waterproof labels or a similar method to identify each sample container. Use a
permanent waterproof marker. Avoid placing labels on container lids; however, if you do
place a label on a lid, make sure it's attached to the container as well. Labels should
include the following information:

ü a unique sample number and WUWN (if applicable)
ü site/project name
ü date and time sample collected
ü sample collectors initials
ü preservation and analysis required

Sample Seals
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Some sampling protocols require sample seals. Affix the seal to the sample container so
that it has to be broken to open the container. Write your initials, the date and time on the
seal.

Shipping Custody Seal

Use tape or a lock to seal the container for shipping. If you use tape, write your signature,
the date and time on the tape.

Chain of Custody Record

Complete a chain of custody (COC) record for each sampling event. Each time the
samples change possession, whoever relinquishes and whoever receives the samples must
sign, date and time the chain of custody form.

Note: If you place the chain of custody record in a sealed shipper, you do not need
to have the commercial courier (e.g., UPS) sign, date and time the record; however,
the courier should have a record of when he or she picked up the samples and where
they were sent.

Appendix A includes an example chain of custody form. Check with the WDNR program,
WDNR project manager, and the laboratory for more specific chain of custody procedures
or forms required. Appendix C contains "Chain of Custody for Samples Requiring Strict
Custody" when collecting enforcement samples.
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3.0 SAMPLING PROCEDURES FOR
WATER SUPPLY WELLS

Important note: This section addresses the collection and measurement of raw,
untreated groundwater samples from water supply wells. Ch. NR 809 and SDWA
compliance monitoring and sampling are beyond this manual's scope and intent;
contact a WDNR water supply specialist or investigator when collecting these
samples.

3.1 PRE-FIELD CHECKLISTS AND DOCUMENTATION

Pre-field Checklists (Included in Appendix B)

Go through the following two checklists before heading out to the field. You can modify these
checklists to meet specific project needs.

1. Pre-field Work Procedures Checklist - Water Supply Wells.
2. Equipment Checklist - Water Supply Well Sampling.

Documentation of the Sampling Event

1. Sampling Plan. The sampling plan documents equipment and procedures used during a
sampling event. All sampling personnel must read it before heading out to the field and must
bring it to each sampling event. Any deviations from the sampling plan must be documented on
the "Field Procedures Documentation" sheet included in Appendix B, or on a customized
documentation sheet.

2. Well-Specific Field Sheet - Water Supply Wells (Appendix B). Document well information,
purging and sampling information, measurements, etc., on this sheet or customize your own data
sheet.

3. Field Procedures Documentation (Appendix B). If a sampling plan is not available, you can
use the "Field Procedures Documentation" sheet included in Appendix B. Customize this sheet to
meet specific needs.

4. Groundwater Monitoring Inventory Form (Appendix B). Complete this form if a well has
not previously been monitored. This form documents information about the well so it can be
entered into WDNR's computerized data base.

5. Assigning a Wisconsin Unique Well Number (WUWN). All public and private water supply
wells must be documented with a WUWN. Each well must have only one WUWN. Refer to
Section 3.2 for WUWN private well labeling procedures.
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6. Chain of Custody Form (Appendix B). Document the possession of samples collected from
water supply wells by completing a chain of custody form and documenting each time the
samples change procession.

3.2 INITIAL PROCEDURES

Coordination with the Well Owner/Operator

1. Call the well owner/operator at least 24 hours before you plan to collect measurements and
samples from the well. If you are sampling a private or domestic well, call the well owner at least
one week in advance. Briefly explain to the well owner what you plan to do and why. Explain
your procedures for measuring the water level, well casing depth and total well depth, and for
collecting any samples.

2. If the well owner/operator allows you to perform these measurements, ask if it is all right to add
chlorine or an alternative disinfectant to the well after taking the measurements. Explain to the
owner why disinfection is essential and what disinfection technique you plan to use. If the owner
rejects having the well disinfected, do not take measurements on the well. If obtaining
measurements is crucial, ask an appropriate WDNR representative in the Bureau of Drinking
Water and Groundwater to talk to the well owner to further explain the necessity of the
measurements and that the well will be properly disinfected afterwards.

3. If the well owner/operator allows measurements and disinfection of the well, ask the well
owner/operator to use a minimal amount of water in the morning/afternoon before your arrival,
so the water level in the well recovers before being measured.

4. Before collecting any water level, well casing depth or well depth measurements, ask the well
owner to turn off the pump to avoid an electrical hazard and to prevent the pump from starting
when you are collecting measurements.

Initial Coliform Bacteria Testing

Before performing any tasks on the well, collect a water sample for coliform bacteria analysis using
sampling procedures described under Section 3.7.

Wisconsin Unique Well Number (WUWN) Labeling Procedures

1. Determine if the well already has a WUWN - this is absolutely necessary to ensure that each
well has only one WUWN assigned to it! WDNR water supply specialists/investigators at
WDNR regional offices can tell you which water supply wells already have a WUWN - ask them
for the most up-to-date list.

2. Determine which type of WUWN label is needed for the private well (i.e., printronix, blank, and
preprinted labels). If you are uncertain which label is required, refer to the Groundwater
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Sampling Desk Reference or contact a WDNR regional office water supply
specialist/investigator. If you assign a WUWN to a private well, you must fill out a
"Groundwater Monitoring Inventory Form" (Form 330-67 Rev. 12-92), and send it to the Bureau
of Drinking Water and Groundwater, P.O. Box 7921, Madison, WI 53707-7921.

3. If the well owner consents to it, you should place WUWN labels on the well's fuse box and
sampling tap. Attach one of the WUWN labels to the home's main electric fuse box. Attach a
second label to the pipe next to the sampling tap located before the pressure tank. Wipe the pipe
as clean and dry as possible and wrap duct tape around the pipe to provide a dry surface to affix
the label. Attach the label horizontally to the duct tape.

Note: While public water supply wells have WUWNs assigned to them, they normally do
not have WUWN labels placed on them unless requested by the public water utility, in
which case a specialized label is provided. Contact the Bureau of Drinking Water and
Groundwater in Madison for further details.

3.3 MEASURING WATER LEVEL, CASING DEPTH AND TOTAL WELL
DEPTH

F Measure the water level, well casing depth, and total well depth only after receiving training from
someone experienced in the proper procedures. If the well has a pitless adaptor, it may be
impossible to collect these measurements.

F If available, use a well construction log to obtain well casing depth and total well depth
information. If this information is not available, you may need to remove the well's pump, if the
well owner permits, before measuring well casing depth or total well depth. Use extreme care so
as not to damage or contaminate the well or pump. A licensed well driller, arranged for far in
advance, should remove and replace the pump.

F Before taking any well measurements, ask the well owner/operator to turn off the pump. This is
for your own personal safety and to protect the pump from damage as equipment is lowered into
the well. Make sure the well and wiring are not damaged during measuring and sampling.

Disinfection Procedures for Equipment

Important Note: Before placing any equipment into a water supply well, potable or non-
potable, properly disinfect the equipment.
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1. Disinfect all equipment before and after placing it into the well to prevent the introduction of
coliform bacteria, iron bacteria, or any other source of contamination.

2. Rinse all equipment parts inside and out that will enter the well (e.g., steel tape, water level
indicator, weighted magnet, etc.,). Rinse with a dilute chlorine solution, about 50 ppm, i.e., about
2 capfuls of liquid chlorine bleach to 1 gallon of water. The liquid chlorine bleach must not
contain any additives such as "fresh scent." You may also use dry calcium hypochlorite granules
to make the chlorine solution.

3. If there are no inside parts that may become contaminated, you may use a clean cloth or paper
towels soaked in a dilute chlorine solution to sterilize your equipment. Do not reuse the towels.

4. Place disinfected equipment on a clean cloth or on plastic, not on bare ground.

Measuring Water Level

Note: Refer to Section 2.2 when using an electric water level indicator, popper or
coated tape to measure the static water level in a well.

1. Take a series of water level measurements to determine if the well is still recovering. If at least
three consecutive readings separated by a minute or more are within ± 0.01 foot, then use this as
your reading. Record the reading and method used to collect this measurement. Disinfect the
equipment.

2. If you are taking water level measurements to determine groundwater elevations, mark the side of
the casing where the water level is measured to provide a marking point for surveying.

Measuring Well Casing Depth

1. Use a weighted magnet that is strong enough to cling to the steel casing but will also slide down
it. The tape or cable should be calibrated and marked to tenths of a foot.

2. Lower the disinfected magnet, which is attached to a marked disinfected cable, along the steel
casing until the magnet slips off the end of the casing.

3. Measure the length of the steel casing to it top. Repeat this process until you are satisfied you
have a reliable reading.

4. Record this measurement and the method used for collecting it. Disinfect the equipment and
store properly.
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Measuring Total Well Depth

1. Measure the total well depth with a weighted synthetic tape or cord (not cotton or cloth)
calibrated and marked to tenths of a foot. Any tape or cord used must have very little or no
stretch under tension.

2. Lower the disinfected weighted tape or cord through the water column until it becomes slack.
Slowly pull the tape or cord until it just becomes taut.

3. Read the tape against the top of the well casing to the nearest 0.1 foot and record the
measurement. Disinfect the equipment and store properly.

Disinfection of Well after Measurements

Properly disinfect the well after taking any measurements. While there are no formal standards for
proper concentrations of the chlorine disinfection solution, a 50 ppm chlorine solution should be
adequate for chlorinating wells as a preventive assurance method.

After Water Level Measurements

1. Pour one cup of full-strength liquid chlorine bleach or drop three to five HTH tablets down
the well to disinfect 20 feet of standing water in a 6-inch diameter well. Re-seal the well.

2. Allow the solution to remain in the well at least 30 minutes, although at least 8 hours is
recommended.

3. Tell the well owner/user to run all taps until the chlorine odor and taste disappear (usually
less than one hour).

After Well Casing and Total Well Depth Measurements

If you are measuring only the well casing depth, the amount of 50 ppm chlorine solution you
need to displace the affected portion of the well will depend upon how far you lower the magnet
into the water. If measuring total well depth, disinfect the entire well by displacing all water out
of the well. The total amount of 50 ppm chorine solution to add will depend upon the diameter,
depth, and amount of water in the well. For a 50 ppm chlorine solution made from common
household bleach (approx. 5 percent available chlorine as sodium hypochlorite):

Add about 1 gallon of bleach (no additives) to 1,000 gallons of water or about 1
pint of bleach to 125 gallons of water.

For a 50 ppm chlorine solution made from dry calcium hypochlorite (approx. 70 percent
available chlorine):

Add about 1 pound (approx. 16 oz.) of dry hypochlorite to 1,000 gallons of water or
about 0.1 pounds (approx. 2 oz.) to 100 gallons of water.

Approximate amount of chlorine solution (CS) to displace the water in a well:
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2" diameter well Add 2 gallons of CS per 10 feet of well water
4" diameter well Add 7 gallons of CS per 10 feet of well water
6" diameter well Add 15 gallons of CS per 10 feet of well water
8" diameter well Add 25 gallons of CS per 10 feet of well water

1. Mix the appropriate amount of chlorine solution for the volume of water to be displaced.

2. Pour the entire chlorine solution, in a circular motion, down the well's inside casing, pump
equipment and wiring. Reseal the well.

3. Activate the well pump and turn on all taps, both hot and cold, until you detect a bleach
smell at each tap, then shutoff all taps. To save energy, turn off the hot water heater.

4. Allow the chlorine solution to remain in the well and piping at least 8 to 12 hours,
preferably 24 hours, to ensure that the well and piping are thoroughly disinfected.

5. After at least 8 hours, tell the well owner to flush the well and piping system free of the
chlorine solution.

Discharge of Chlorinated Water

Unfortunately, there really is no good place to discharge the chlorine solution that comes out of
the well and faucets. Do not discharge the solution directly to a lake, stream, wetland, lawn,
garden, sanitary or storm sewer. Large quantities of chlorine may disrupt a septic system.
Discharge the pumped water to an area that will not harm fish or sensitive plants.

Probably the best place to discharge the chlorine solution is onto a driveway or other paved area,
preferably on a hot, sunny day so the solution can evaporate. Discharging the chlorinated
solution to a ditch may also be appropriate.

Post Disinfection Coliform Bacteria Testing Procedures

After the system is completely free of any chlorine smell and taste, and after waiting several days to a
week, collect a second coliform bacteria sample (refer to Section 3.7) from the same tap as the first
sample. Properly-trained well owners, WDNR staff, local health staff or special consultants may collect
the sample. When collecting post-disinfection coliform samples, you may need to use a thiosulfate
sample bottle since a chlorine residual may remain in the well.

If either the initial coliform test or the post disinfection coliform test is positive for bacteria,
immediately contact a WDNR drinking water specialist/investigator for further instructions.
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3.4 WELL PURGING

F Draw a diagram of where you purge the well and collect samples.

Large Water Supply Systems (i.e., public water supplies with distribution systems)

1. Purge and collect samples from a sample tap or faucet near the pump and ahead of treatment,
storage or pressure systems.

2. Make sure the pump is activated, that water is flowing from the tap for at least five minutes and
that the water is cold before you collect any samples.

Small Water Supply Systems (i.e., private water supply and distribution systems)

1. Purge and collect samples from a sample tap as close to the well's pump as possible, before the
water passes through any softener, heater, storage or pressure system, or tank. Document if you
cannot collect a sample located before a water heater or treatment system.

2. If possible, remove any aerators, filters or other devices from the tap before collecting any
samples. If you must collect the sample from an outside tap, remove any hoses first.

3a. If you collect samples from a tap located before the pressure tank, first make sure the pump is
activated and allow the water to run from the tap for at least two minutes – until the water is cold
or for one full pump cycle.

3b. If you collect samples from a tap located after the pressure tank, first allow the water to run from
the tap for at least five minutes – until the water is cold or for one full pump cycle. Run the water
until the pressure tank and pump cycle the water two or three times. Document that you've
collected samples from a tap located after the pressure tank.

3.5 FIELD WATER QUALITY MEASUREMENTS

Take in-field water quality measurements on unfiltered water supply well samples according to the
procedures in Section 2.6.

3.6 SAMPLE FILTRATION

Do not filter groundwater samples from water supply wells.
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3.7 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

Collect, preserve and handle water supply samples according to the procedures, where applicable,
described in Sections 2.5 and 2.8. Collection of bacteriological samples are an exception; those
procedures are described in this section.

Procedural exception when collecting VOCs from water supply wells:

If the sampling tap has an aerator, filter or other device, remove it. Run the water for at least two
minutes, until cold. Reduce the water flow to a thin stream, then collect the VOC samples as described
in Section 2.5.

Bacteriological Sampling

Select a sampling faucet least likely to provide an erroneous "unsafe" test result due to bacteriological
contamination originating from the faucet. Use the following criteria to select a faucet:

n Choose cold-water faucets only.
n Choose a faucet not connected to the building's water softener.
n Avoid swing faucets.
n Choose a smooth-end faucet over a threaded-end faucet, if possible.
n Never sample from a flexible hose.
n Never sample a drinking fountain.
n Never sample a faucet that cannot be thoroughly flamed, such as a dripping faucet, outside

hose bibb with an unremovable vacuum breaker, a faucet with an unremovable aerator, a
plastic bathroom fixture, or a metal fixture with external plastic or rubber inserts
(sometimes on the bottom of the fixture).

n Avoid faucets that cannot deliver a smooth stream of water.
n Avoid faucets that are seldom used.
n Never sample a fire hydrant.

1. Remove the aerator and any washers.

2. Run water from the faucet to determine if it can deliver a smooth stream of water.

3. Flame the faucet for at least 15 seconds. Use a propane or butane torch. Do not use a candle,
cigarette lighter, rolled newspaper, etc. Flame the outside and inside of the faucet. The flame
must come into direct contact with the inside of the faucet. If possible, look at the inside surface
of the faucet – if it is still wet, keep flaming.

4. Do not touch the faucet after it has been flamed.

5. Before collecting a sample, run the water for at least three minutes. Turn the faucet on so it
delivers a smooth steady stream of water with minimal splashing. The flow rate should be high
enough to deliver a smooth stream of water but low enough to permit the filling of sample bottles
without turning the valve down before sampling.
Rule of thumb: The longer the water runs from the faucet, the greater your chance
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for collecting a representative sample.

6. Do not readjust the flow rate before collecting samples. Fill the sample bottles ¾ full. This
provides space for the laboratory to shake the sample to ensure uniform sample quality.

7. Replace the sample cap tightly! Place the sample container in a clean, unused sealable plastic bag
to minimize exposure to any extraneous contamination during storage and transport.
Bacteriological samples usually have to be analyzed soon after collection (within 30 hours of
their collection for samples sent to the SLOH).

Important note: If you even think or suspect that a sample may have become accidentally
contaminated, throw it out and collect a new sample following Steps 1 to 7.

Other Sample Parameters

Make sure you have the appropriate sample bottles as required by your laboratory and that they are
pre-cleaned as appropriate for the parameters you are analyzing. Follow your laboratory's instructions
for sample collection.

If you are unfamiliar with proper sampling procedures or need to know from which sample taps to
collect other parameters (e.g., inorganic, radiological, total trihalomethanes [TTHM], etc.), ask a
WDNR representative in the Water Supply program for instructions.

3.8 QUALITY ASSURANCE/QUALITY CONTROL

Refer to and follow the procedures described in Section 2.9. Appendix B includes an example chain of
custody form you may use when collecting water supply well samples.
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APPENDIX A

MONITORING WELLS

Checklists

l Pre-field Work Procedures Checklist - Monitoring Wells

l Equipment Checklist - Monitoring Well Sampling

Documentation Sheets and Forms

l Well Specific Field Sheet (WSFS) - Monitoring Wells

l Groundwater Sampling Field Procedures Documentation

l Chain of Custody Form for the LUST Program
(Form 4400-151)

* Master copies of the above forms are also located in the plastic
sheet protector at the back of this manual. Please keep these
masters and copy as needed.
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PRE-FIELD WORK PROCEDURES CHECKLIST - MONITORING WELLS

All the following procedures may not be necessary for each sampling event. Use those procedures applicable
to your sampling plan or customize this list.

LOGISTICS

___ Arrange for site access with the land/home/facility owner and tenants.
___ Locate the nearest post office, UPS office, Fedex drop off spot, etc., if you will need to ship the

samples from the field. (UPS has a 70 lb. restriction per container.)

LABORATORY ARRANGEMENTS

___ Select a qualified laboratory to perform the sample analysis. Check that the laboratory (and
subcontracted lab) is certified to perform the required analysis.

___ Make sure you have sufficient numbers, types, and volumes of sample containers – get extras!
Remember QA/QC sample containers and trip blanks.

___ Discuss sample preservation, holding time, shipping requirements, and QA/QC expectations
with the laboratory.

___ Inform the laboratory of the date and number of samples you will send.
___ Familiarize yourself with chain of custody and other sample tracking procedures.

SITE HISTORY

___ Review past water quality data or SAP to determine the well sampling order.

EQUIPMENT AND FIELD PREPARATION

___ Review the sampling and analysis plan (SAP) and QA/QC plan.
___ Organize equipment (Equipment Checklist - Monitoring Well Sampling).
___ Check that equipment is in good working condition:

ü Test and recharge/replace batteries as necessary.
ü Test the equipment with tap water or calibration standards.
ü Inspect the equipment for defects, loose bolts, frayed wiring, etc.
ü Check the instruments' ability to calibrate and function properly.

___ Check that all equipment is properly decontaminated and stored for transport.
___ Fill out the Well Specific Field Sheet (WSFS) as much as possible before heading out to the

field.

HEALTH AND SAFETY EQUIPMENT AND PREPARATION

___ If required, prepare and follow a health and safety plan (HSP).
___ Inform sub-contractors and other site personnel of contaminants and site hazards.

refl_mw.fm
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EQUIPMENT CHECKLIST - MONITORING WELL SAMPLING

All the following items may not be necessary for each sampling event. Check those items applicable to your
sampling plan or customize this list.

GENERAL AND LOGISTICS

___ Permission/notification to land/home owner/tenant
___ Directions to the site and site access roads/site access keys
___ Contact names, addresses and phone numbers
___ Site map showing well locations, keys for well locks
___ Calculator and/or purge volume conversion tables
___ __________________________________________

DOCUMENTATION AND REFERENCE MATERIALS

___ Groundwater Sampling Field Manual
___ Sampling and analysis plan (SAP), QA/QC plan, and health and safety plan (HSP)
___ Well Specific Field Sheet (WSFS) and Field Procedures Documentation sheet
___ Well and boring logs
___ Field note book and waterproof pens
___ Clipboard with waterproof cover
___ Chain of custody forms and other sample tracking forms
___ Camera and film
___ _________________________________________

PURGING AND SAMPLING EQUIPMENT

___ Plastic sheet or equivalent ground cover
___ Purging pump or bailer and accessories (inert material)
___ Sampling pump or bailer and accessories (inert material)
___ Pump or bailer rope/cable (no cotton or cloth) and tripod
___ Pump sample tubing (inert material)
___ Pump power supply, air compressor, inert gas, etc.
___ Calibrated buckets or similar device for purge water
___ Waterproof grease markers or pens (SharpiesTM are a potential source of VOCs)
___ Sample containers (provided by lab) - bring extra, and water proof labels/tags
___ QA/QC sample bottles (VOC trip blanks filled by lab)
___ Sample transfer containers and wide mouth funnel
___ Filtering apparatus and all accessories
___ Filter membranes (0.45 micron) and pre-filters, or
___ Disposable in-line filters
___ 55 gallon drums for wastewater and drum labels
___ __________________________________________



43

FIELD MEASUREMENTS AND EQUIPMENT

___ Water level measuring instrument (0.01 foot increments) and backup device
___ Thermometer or temperature instrument
___ Conductivity meter and calibration standards (KCl)
___ pH meter, buffer solutions (pH 4, 7 and 10) and beakers
___ Dissolved oxygen meter and membrane replacement kit and/or Eh meter
___ Turbidity meter
___ All meters fully charged and operational; spare batteries
___ Closed flow through cell
___ Squirt bottles filled with reagent grade water
___ __________________________________________

DECONTAMINATION EQUIPMENT

___ Non-phosphate cleaner and scrub brushes
___ Wash and rinse tubs or buckets and wastewater containers
___ Laboratory reagent grade water (two gallons/well usually sufficient)
___ Clean containers to transport equipment
___ __________________________________________

SAMPLE PRESERVATION AND SHIPPING

___ Sample preservatives, transfer pipettes and pH paper
___ Coolers sufficiently large to hold all samples, including QA/QC samples
___ Crushed or cubed ice (frozen cold packs discouraged, need temp. blank)
___ Bubble wrap, ZiplockTM bags or equivalent to protect sample containers
___ Strapping tape, postage, Fedex or UPS shipping labels, COC forms, etc.,
___ __________________________________________

TOOLS AND MISCELLANEOUS

___ Extra locks, keys for wells, flashlight, rain gear, etc.
___ Propane torch for frozen locks and bolt cutters for corroded locks
___ Adjustable wrench, screw drivers, hammer, scissors, knife, duct tape, etc.
___ Plastic garbage bags for contaminated waste
___ Bailer retrieval device (e.g., weighted hook)
___ Drum bung wrench and racket socket set (typ. 15/16" socket for 55 gallon drums)
___ __________________________________________

PERSONAL PROTECTIVE EQUIPMENT

___ Respirators and cartridges (compatible for contaminants)
___ Safety glasses and/or splash shield
___ Inner and outer gloves (compatible for contaminants)
___ Hard hat and steel toed boots
___ Air monitoring equipment
___ First aid kit and eye wash kit
___ _________________________________________________________________

equip_mw.fm
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WELL SPECIFIC FIELD SHEET - MONITORING WELLS    (Sheet ___    of  ___ )

Facility/Project Name:                                                                                                        Date:                                            
Section/Grid or Address:                                                                                                                                                       
License or Permit #:                                                                                                                                                               
Weather today and past weeks (precipitation):                                                                                                                     
Persons Sampling:                                                                                                                                                                 

Well Name

DNR Well ID No.

Wis. Unique Well No. (WUWN)

Damage to Well? (Y/N)

Top of Casing or
Reference Elevation (MSL)

Depth to Water (to 0.01 ft)

Groundwater Elevation (MSL)

Depth to Well Bottom (ft)

4 Well Volumes (gal. or liters)

Purging Device; dedicated (D) or
portable (PT)

Purge Device Intake Depth (ft)

Purging Time (start - stop)

Average Purging Flow Rate
(gpm or L/min)

Volume Purged (gal. or liters)

Purged Dry? (Y/N)

Problems Purging? (Y/N)

Sampling Device (D or PT)

Sampler Intake Depth (ft)

Average Sampling Flow Rate
(gpm or L/min)

Time Sample Collected

Preservative (e.g., HCL)

Field Temperature (°C)

Field Specific Conductance
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Time Measured

Well Name

Field pH (standard units)

Time Measured

Turbidity (NTUs or describe)

Time Measured
Dissolved Oxygen (mg/l)

Time Measured

Eh - redox potential (mv)

Time Measured

Color (describe - grey, etc)

Odor (describe - pungent, etc)

Sample Field Filtered? (Y/N)

Time Samples Filtered

Well Capped & Locked? (Y/N)

Comments (Discuss well damage, purging or sampling problems, deviations from sampling plan, etc.):
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Sheet Completed by                                                                                                              Date                                           

wsfs_3.fm

GROUNDWATER SAMPLING FIELD PROCEDURES DOCUMENTATION

Facility/Project Name:                                                     Date:                       
Section/Grid Location or Address:                                                                                                                          
Facility Type:                                                                                                   License/Permit #:                              
DNR Regulatory Program:                                                                                                                                      
Weather (temp., cloudiness, bar. pres., wind):                                                                                                        
                                                                                                                                                                                  
Persons Sampling and Title:                                                                                                                                    
                                                                                                                                                                                  
                                                                                                                                                                                  
Water Level Equipment (type, model):                                                                                                                   
Purging Equipment (type, model, material):                                                                                                           
                                                                                                                                                                                  
Purging Method (4 well vol. or stabilization):                                                                                                        
How Purge Volume Measured? (eg., calibrated bucket):                                                                                        
Sample Collection Equipment (type, model, material):                                                                                          
                                                                                                                                                                                  
Method of Sample Withdrawal (bottom emptying device, low flow):                                                                    
Type of Transfer Containers:                                                                                                                                   
Filtering Equipment (type, material):                                                                                                                      
Filter Membrane (type, pore size):                                                                                                                          
When Were Samples Sent to Lab?                                                                                                                          
What Lab Were the Samples Sent to?                                                                                                                     
Were Enforcement Samples Sent?                                                                                                                           
How Were Samples Kept Cool (ice, other)?                                                                                                            
Equipment Decontamination Procedures?                                                                                                               
                                                                                                                                                                                  
Decontamination Water Disposal?                                                                                                                          
                                                                                                                                                                                  
pH Meter (type, model):                                                                                                                                          

Person calibrating:                                                                                                                               
Frequency calibrated:                                                                                                                          
Calibration procedures (buffers used):                                                                                                
Problems with meter:                                                                                                                           

Conductivity Meter (type, model):                                                                                                                           
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Person calibrating:                                                                                                                               
Frequency calibrated:                                                                                                                          
Calibration procedures:                                                                                                                       
Problems with meter:                                                                                                                           

Turbidity Equipment (type, model):                                                                                                                        
Person calibrating/set-up:                                                                                                                    
Frequency calibrated:                                                                                                                          
Calibration procedures:                                                                                                                       
Problems with meter:                                                                                                                           

Dissolved Oxygen Meter (type, model):                                                                                                                  
Person calibrating/set-up:                                                                                                                    
Frequency calibrated:                                                                                                                          
Calibration procedures:                                                                                                                       
Problems with meter:                                                                                                                           

When Were In-field Measurements Taken (immediately after collection or XX minutes after collection)?:        
                                                                                                                                                                                  

Comments (difficulties, questionable data, deviations from sampling plan, etc):                                                  
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APPENDIX B

WATER SUPPLY WELLS

Checklists

l Pre-field Work Procedures Checklist - Water Supply Wells

l Equipment Checklist - Water Supply Well Sampling

Documentation Sheets and Forms

l Well Specific Field Sheet (WSFS) - Water Supply Wells

l Groundwater Sampling Field Procedures Documentation

l Groundwater Monitoring Inventory Form
(Form 330-67 Rev. 12-92)

l Chain of Custody Form

* Master copies of the above forms are also located in the plastic
sheet protector at the back of this manual. Please keep these
masters and copy as needed.
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PRE-FIELD WORK PROCEDURES CHECKLIST - WATER SUPPLY WELLS

All the following procedures may not be necessary for each sampling event. Use those procedures applicable to your sampling
protocol or customize this list.

LOGISTICS

___ Contact the well owner to confirm the location, sampling date and time, and to discuss any site access issues.
___ Determine if the well has been inventoried. If not, obtain a WDNR well inventory number (Wisconsin Unique Well

Number - WUWN).
___ Locate the nearest post office, UPS office, Fedex drop off spot, etc., if you will need to ship samples from the field. (UPS

has a 70 lb. restriction per container.)

LABORATORY ARRANGEMENTS

___ Select a qualified laboratory to perform the sample analysis. Check that the laboratory (and subcontracted lab) is certified to
perform the required sample analysis.

___ Make sure you have sufficient numbers, types, and volumes of sample containers needed - get extras! Remember QA/QC
sample containers and trip blanks.

___ Discuss sample preservation, holding time, shipping requirements, and QA/QC expectations with the laboratory.
___ Inform the lab of the date and number of samples you will send.
___ Familiarize yourself with chain of custody and other sample tracking procedures.

SITE HISTORY

___ Review past water quality data to determine the well sampling order.
___ Review the site hydrogeology and information available on the well.

EQUIPMENT AND FIELD PREPARATION

___ Organize equipment (Equipment Checklist - Water Supply Well Sampling).
___ Check that equipment is in good working condition:

ü Test and recharge/replace batteries as necessary.
ü Test equipment with tap water or calibration standards.
ü Inspect the equipment for defects, loose bolts, frayed wiring, etc.
ü Check the instruments' ability to calibrate and function properly.

___ Check that all the equipment is properly decontaminated and stored for transport.

HEALTH AND SAFETY EQUIPMENT AND PREPARATION

___ If required, prepare and follow a safety and health plan (SHP).
___ Inform sub-contractors and other site personnel of contaminants and site hazards.

prefl_ws.fm
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 EQUIPMENT CHECKLIST - WATER SUPPLY WELL SAMPLING

All the following items may not be necessary for each sampling event.

GENERAL AND LOGISTICS

___ Permission/notification to well owner and site access keys
___ Directions to the site, access roads and location of wells
___ Contact names, addresses and phone numbers
___ ____________________________________________

DOCUMENTATION AND REFERENCE MATERIALS

___ Groundwater Sampling Procedures Field Manual, sampling plan & QA/QC plan
___ Field note book, waterproof pens and clipboard
___ Inventory sheets or field data sheets
___ Chain of custody forms and other sample tracking forms
___ _____________________________________________

EQUIPMENT AND SUPPLIES

___ Thermometer or temperature instrument
___ Conductivity meter and calibration standards (KCl)
___ pH meter, buffer solutions (pH 4, 7 and 10) and beakers
___ All meters and equipment fully charged/operational; spare batteries
___ Reagent grade water, gloves, ground cloth
___ Paper towels or disposable clean rags
___ Inert plastic bags to transport pump sample tubing, etc.
___ _____________________________________________

PURGING AND SAMPLING

___ Special tap connection(s) and sampling tube for inaccesable sample taps
___ Calibrated buckets or similar device for purge water
___ Waterproof grease markers (SharpiesTM are a potential source of VOCs)
___ Sample containers (provided by lab) - bring extra, and waterproof labels/tags
___ QA/QC sample bottles (VOC trip blanks filled by lab)
___ _____________________________________________

PRESERVATION AND SHIPPING

___ Sample preservatives, transfer pipettes and coolers with ice
___ Bubble wrap, ZiplockTM bags or equivalent to protect sample containers
___ Strapping tape, postage, Fedex or UPS shipping labels, etc

TOOLS AND MISCELLANEOUS

___ Flashlight and first aid kit
___ Adjustable wrench, screw drivers, hammer, scissors, knife, duct tape, etc.
___ _________________________________________________
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WELL SPECIFIC FIELD SHEET - WATER SUPPLY WELLS

Name of Well Owner:                                                                                     Date:                                                  
Section/Grid or Address:                                                                                                                                         
License or Permit #:                                                                                                                                                 
Weather Conditions (temp, rain):                                                                                                                            
Person(s) Sampling:                                                                                                                                                 

Well verified on well construction report?                                                                                                              

Does well have a WUWN and what is it?                                                                                                               

Depth to water in well to nearest 0.1 feet 1                                                                                                              

Depth to bottom of well casing 1                                                                                                                             

Depth to bottom of well 1                                                                                                                                        

Location of tap used for purging (before or after pressure tank)                                                                            

                                                                                                                                                                                 

Length of time well purged (minutes)                                                                                                                     

Location of tap used for collecting the samples (before or after pressure tank)                                                     

                                                                                                                                                                                 

Time sample collected                                                                                                                                             

Field temperature (oC)                                                                                                                                             

Field Specific Conductance @ 25oC                                                              Time                                                   

Field pH (standard units)                                                                                Time                                                   

Color (describe)                                                                                                                                                       

Odor (describe)                                                                                                                                                        

Turbidity (NTUs or describe)                                                                                                                                  

Comments (problems, procedures):                                                                                                                        

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 

                                                                                                                                                                                 
1 Describe how measured in comments

wsfs.fmw
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GROUNDWATER SAMPLING FIELD PROCEDURES DOCUMENTATION

Facility/Project Name:                                                                                                                              Date:                                               

Section/Grid Location or Address:                                                                                                                                                                  

Facility Type:                                                                                  License/Permit #:                                                                                      

DNR Regulatory Program:                                                                                                                                                                             

Weather (temp., cloudiness, bar. pres., wind):                                                                                                                                                

                                                                                                                                                                                                                         

Persons Sampling and Title:                                                                                                                                                                           

                                                                                                                                                                                                                         

                                                                                                                                                                                                                         

Water Level Equipment (type, model):                                                                                                                                                           

Purging Equipment (type, model, material):                                                                                                                                                  

                                                                                                                                                                                                                         

Purging Method (4 well vol. or stabilization):                                                                                                                                                

How Purge Volume Measured? (eg., calibrated bucket):                                                                                                                               

Sample Collection Equipment (type, model, material):                                                                                                                                  

                                                                                                                                                                                                                         

Method of Sample Withdrawal (bottom emptying device, low flow):                                                                                                           

Type of Transfer Containers:                                                                                                                                                                          

Filtering Equipment (type, material):                                                                                                                                                              

Filter Membrane (type, pore size):                                                                                                                                                                  

When Were Samples Sent to Lab?                                                                                                                                                                 

What Lab Were the Samples Sent to?                                                                                                                                                            

Were Enforcement Samples Sent?                                                                                                                                                                 

How Were Samples Kept Cool (ice, other)?                                                                                                                                                   

Equipment Decontamination Procedures?                                                                                                                                                     

                                                                                                                                                                                                                         

Decontamination Water Disposal?                                                                                                                                                                 

                                                                                                                                                                                                                         

pH Meter (type, model):                                                                                                                                                                                  

Person calibrating:                                                                                                                                                                          

Frequency calibrated:                                                                                                                                                                      

Calibration procedures (buffers used):                                                                                                                                           

Problems with meter:                                                                                                                                                                     

Conductivity Meter (type, model):                                                                                                                                                                  

Person calibrating:                                                                                                                                                                          

Frequency calibrated:                                                                                                                                                                      

Calibration procedures:                                                                                                                                                                   

Problems with meter:                                                                                                                                                                     
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Turbidity Equipment (type, model):                                                                                                                                                               

Person calibrating/set-up:                                                                                                                                                               

Frequency calibrated:                                                                                                                                                                      

Calibration procedures:                                                                                                                                                                   

Problems with meter:                                                                                                                                                                     

Dissolved Oxygen Meter (type, model):                                                                                                                                                         

Person calibrating/set-up:                                                                                                                                                               

Frequency calibrated:                                                                                                                                                                      

Calibration procedures:                                                                                                                                                                   

Problems with meter:                                                                                                                                                                     

When Were In-field Measurements Taken (immediately after collection or XX minutes after collection)?:                                               

                                                                                                                                                                                                                         

Comments (difficulties, questionable data, deviations from sampling plan, etc):                                                                                          
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Instructions

1. All wefls sampled by DNR employees must be inventoried and assigned a Wisconsin Unique Well ID in the Depamenes data system.  Use this form to

create a new inventory record or to change an existing record for a well.  Use a separate form, for each well.

2. Mandatory fields are indicated by shadowing and MUST be completed or your form will not be entered into the computer system.  Fill in all applicable

portions of the fonn as completely as possible.

3. If the well is being inventoried for the first time, check the 'add" box in the upper right comer of the form.  If there is a change to existing information,

check the "change' box in the upper right corner and then fill in the Wisconsin Unique Well Number and ONLY THE INFORMATION THAT NEEDS

TO BE CHANGED.

If the form is filled out by DNR staff, check the DNR box.  If the person completing this inventory fon-n is associated with another agency; fill in the

agency acronym letters.

4. For a private wW, the primary contact should be the well owner or the resident occupant of the property served by the well, if the owner or occupant is

known.

5. Check only ONE contact @ code box for each contact name.  Check the one that is the most relevant if more than one

applies.  If the well owner is the occupant, check "Owner' as the contact @. Check the facility or business box ONLY if there is

not person to contact,

6. Wells should be located as precisely as possible.  If the well is located by Public Land Survey, record the T, R, S, 1/4 1/4

section.  If the well is located by latitude and longitude, record the location to the nearest second.  If the well is located in a

government lot, record the latitude and longitude as well as the government lot number.

7. Check only ONE box in the Well Use section.  If a spring is being inventoried, check Spring under Construction Type in

addition to the well use box.

8. County Codes and Names:

1.  Adams            19. Florence             37. Marathon         55. Rusk

    2.  Ashland          20. Fond Du Lac          38. Marinette         56. St. Croix

    3.  Barron           21. Forest               39. Marquette         57. Sauk

    4.  Bayfield         22. Grant                40. Menominee         58. Sawyer

    5.  Brown            23. Green                41. Milwaukee         59. Shawano

    6.  Buffalo          24. Green Lake           42. Monroe            60. Sheboygan

    7.  Burnett          25. Iowa                 43. Oconto            61. Taylor

    8.  Calumet          26. Iron                 44. Oneida            62. Trempealeau

    9.  Chippewa         27. Jackson 45. Outagamie         63. Vernon

    10. Clark            28. Jefferson            46. Ozaukee           64. Vilas

    11. Columbia         29. Juneau               47. Pepin             65. Walworth

    12. Crawford         30. Kenosha              48. Pierce            66. Washburn

    13. Dane             31. Kewaunee             49. Polk              67. Washington

    14. Dodge            32. La Crosse            50. Portage           68. Waukesha

    15. Door             33. Lafayette            51. Price             69. Waupaca

    16. Douglas          34. Langlade             52. Racine            70. Waushara

    17. Dunn             35. Lincoln              53. Richland          71. Winnebago

    18. Eau Claire       36. Manitowoc            54. Rock              72. Wood



9. Return this form to the DNR Bureau of Water Supply, Box 7921, Madison, WI 53707, unless you are part of a special

sampling program and have been instructed to return the form elsewhere.





(Page left blank)
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APPENDIX C

REFERENCE MATERIALS

l Sample Containers, Preservation and
Holding Time Requirements

l Chain of Custody Procedures for Enforcement Samples

l Potential of a Substance for Volatilizing from a Water Sample

l Equivalency and Conversion Tables
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Sample Containers, Preservation and Holding Time Requirements

Volume3 Holding
Parameter  (ml) Container1 Preservation2  Time

Alkalinity (CaCO3) 200 G,P Cool 4oC 14 days

BOD - 5 Day 500 - 1000 G,P Cool 4oC 48 hrs

BOD - Long Term 500 G,P Cool 4oC 24 hrs

Boron 50 - 100 P HNO3 pH<2 28 days
Cool 4oC

Chemical Oxygen 50 - 250 G,P H2SO4 pH<2 28 days
 Demand (COD) Cool 4oC
 

Chloride 100 - 200 G,P Cool 4oC 28 days

Chloride - I.C.4 25 G,P Cool 4oC 28 days

Color 50 - 500 G,P Cool 4oC 48 hrs

Corrosivity 1000 Cool 4oC

Cyanide - Total6 1000 G,P NaOH pH>12 14 days
Cool 4oC

Cyanide - Amendable 1000 G,P NaOH pH>126 14 days
 to chlorination6 Cool 4oC

Fluoride 250 - 300 G,P Cool 4oC 28 days

Metals - dissolved 250 - 10005 P Filter immed. 180 days
 (except mercury & Cr+6) HNO3 pH<2
 Cool 4oC

Hexavalent Chromium (Cr+6) 50 - 100 P Cool 4oC 24 hrs

Mercury - dissolved 5005 P or Teflon® Filter immed. 28 days
HNO3 pH<2

Cool 4oC
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Volume3 Holding
Parameter  (ml) Container1 Preservation2  Time

NITROGEN
 Ammonia 500 G,P H2SO4 pH<2 28 days

Cool 4oC

 Nitrate + Nitrite 100 - 200 G,P H2SO4 pH<2 28 days
Cool 4oC

 Nitrate/Nitrite 100 G,P Cool 4oC 48 hrs
 (Drinking water only)

 Nitrate - I.C.4 60 G,P Cool 4oC 48 hrs

 Nitrite - I.C.4 60 G,P Cool 4oC 48 hrs

 Total Kjeldahl 500 G,P H2SO4 pH<2 28 days
Cool 4oC

Oil & Grease 2000 G only H2SO4 pH<2 28 days
widemouth Cool 4oC

Pesticides & PCBs Consult G amber/TLS Cool 4oC 7 days to
Laboratory extraction

pH 25 G,P None immed.
& on-site

Phenolics 10005 G only/TLS H2SO4 pH<2 28 days
Cool 4oC

PHOSPHOROUS
 Dissolved (soluble) 50 - 250 G,P Filter, H2SO4 28 days

Cool 4oC

 Total 50 - 250 G,P H2SO4 pH<2 28 days
Cool 4oC

RESIDUE
 Dissolved Filterable 100 G,P Cool 4oC 48 hrs

 Total & Total Volatile 100 G,P Cool 4oC 7 days

Semi-volatiles 2 liters G amber/TLS Cool 4oC 7 days 
to extract

Silica - dissolved 50 - 100 P only Cool 4oC 28 days
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Specific Conductance 100 G,P Cool 4oC 28 days

Volume3 Holding
Parameter  (ml) Container1 Preservation2  Time

Sulfate 50 - 100 G,P Cool 4oC 28 days

Sulfide 100 - 6255 G,P 2 ml 2 N zinc acetate 7 days
and NaOH ph>9

Cool 4oC

Sulfite 100 - 6255 G,P Add EDTA immed.
Cool 4oC

Surfactants (MBAS) 250 G,P Cool 4oC 48 hrs

Turbidity 100 - 250 G,P Cool 4oC 48 hrs
store in dark

Volatile Organics 2 to 4 G vials/TLS HCL pH<2 14 days
 (VOCs) 40 ml vials No headspace

Cool 4oC

ABBREVIATIONS and ENDNOTES:

G Glass bottle (typically borosilicate)
P Plastic bottle (typically polypropylene, polyethylene or PVC)
TLS Teflon® lined septa

1 In many cases, Teflon® and stainless steel containers (except for metals) are acceptable. For metals,
polyethylene with a polypropylene cap (no liner) is preferred - a dilute nitric acid rinse may be recommended
by some laboratories.

2 Preserve samples immediately after collection. Consult the laboratory for volumes of preservative required per
sample. Verify the pH of the sample (except VOCs).

3 Volume listed may not include quality control (QC) volume required by laboratory (except those volumes that
include a number 5 superscript). Check with the laboratory if unsure of the laboratories QC volume
requirements.

4 Ion chromatography (IC) analysis only. Ion chromatography is not universally available at certified laboratories
and may require special arrangements.

5 Volume includes quality control (QC) effort required by laboratories.

6 Cyanide samples containing residual chlorine should be treated with 0.6 grams ascorbic acid/L of sample at the
time of collection. Sulfide will interfere with the cyanide test and must be removed before the pH is adjusted.
Contact the laboratory for special instructions for collecting samples containing sulfide.
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Chain of Custody for Samples Requiring Strict Custody

To be admissible as evidence, sample results must be traceable back through their collection,
storage, handling, shipment and analysis so that the court is satisfied how the sample results
submitted as evidence were collected, transferred and claimed. This is accomplished by a written
record documenting the sample identity from collection to introduction as evidence.

Field records identifying sampling personnel, equipment, collection, storage and transfer
techniques, and field conditions are required. The sample collector is responsible for maintaining
sample custody and integrity until the samples are transferred via a dated and signed chain of
custody form to a carrier or are personally delivered and transferred directly to the laboratory.

A sample is in custody if it is:

1. In physical possession, or
2. In view, after being in physical possession, or
3. Secured so that no one can tamper with it.

The courts have accepted two degrees of chain of custody. The first, described below, involves
physical possession of the sample from collection to laboratory possession. With this chain of
custody method, the sample collector or other person to which sample possession was transferred
to delivers the samples to the laboratory. The second chain of custody method is by shipping the
samples through a mail carrier. Mail carriers may not assume any liability or responsibility for
compromised sample integrity during shipping (e.g., broken samples and/or containers, ice
melting in cooler, etc.).

In both cases, a written record must be transferred with the samples. However, when using the
second method described above, the sample collector fills out a chain of custody record, seals it in
a shipping container, and mails it by a carrier to the laboratory. Upon arrival, a pre-determined
laboratory custodian receives the samples, notes the shippers condition (whether sealed or
unsealed), each sample container's condition (broken samples, ice present in cooler, etc.), and
assumes custody of the samples by signing and dating the chain of custody record. The laboratory
maintains possession of the chain of custody record until the sample analysis is complete and then
sends the analytical results, along with the chain of custody record, to the sample collector or
other pre-designated receiver of the analytical results and chain of custody records.

For routing surveillance samples, the second chain of custody method should suffice. If
enforcement action may occur based on the type of samples and/or regulatory programs or
agencies involved, the first chain of custody method involving the sample collector physically
delivering and transferring possession of the samples to the laboratory is recommended.

Field Chain of Custody Procedures

1. Limit sample collection and handling to as few people as possible. If sample transfers are
necessary, use signed receipts of possession. The chain of custody record must accompany
the samples. Keep a copy of the chain of custody record for your own records.
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2. If the samples are known or suspected of being hazardous, give a receipt for each sample
collected to the property or facility owner (s. 144.69, Wis. stats.). The property or facility
owner may request split samples.

3. If the samples are known or suspected of being hazardous (e.g., explosion or corrosion
hazard), special shipping procedures may be required by the mail carrier. Check with the
mail carrier for restrictions and procedures.

4. Follow the Quality Assurance/Quality Control procedures discussed in Section 2.9 of this
manual and in the Groundwater Sampling Desk Reference Manual.

5. Record field measurements and other important data in a bound field note book, on field
measurement data sheets provided by WDNR, or on modified data sheets that meet site-
specific needs. For legal purposes, indelible ink should be used for recording all data and
errors in field records should be crossed out with one line and initialed.

6. Complete appropriate laboratory tracking forms and attach them to the chain of custody
record. Complete these forms in indelible ink.

7. When required or applicable, document with photographs sample locations, pollution
sources, violations, etc. If possible, use cameras that print the date the photos were taken.

8. Maintain physical possession and sample integrity of the collected samples until they are
properly transferred to the laboratory custodian or the mail carrier.

9. Obtain a sample possession transfer receipt (a copy of the dated and signed chain of
custody record) after transferring possession of the samples to the laboratory custodian or
the mail carrier.

Sample Security When Strict Custody Procedures are Necessary

Use the following procedures when securing and transferring possession of strict custody
samples:

1. Use sample seals. Tape the sample container so that the tape must be cut or ripped to open
the container. Use nylon-reinforced tape or other tape that cannot be tampered with
without being noticed upon receipt. Sign and date the tape across the top.

2. Using an indelible permanent marker or ink, write the following information on the
security tape, writing across the overlapping ends:

a. Name of the sample collector(s), date, time, well number, facility name, etc., where
the samples were collected.

b. Write the words "Strict Custody Requirements," or similar language indicating
that sample security is critical.

c. Write "To be opened by           personnel only." In the blank, specify water
chemistry unit, pesticide and organic chemistry unit, water microbiological unit, or
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other appropriate personnel.

d. If all the samples are organic, specify "organic." If they are all inorganic, specify
"inorganic." If the samples are a combination of both or others, specify
accordingly.

By overlapping and writing over the edges of the security tape, it will be possible to detect if
someone has tampered with the sample container. If someone were to remove the tape and then
reseal it, it would be difficult to seamlessly realign the writing.

Do not use sealing wax to seal the tape. Sealing wax is brittle and will chip and break during
normal use. This gives the appearance of tampering even when none has occurred.

Sample containers labeled "Strict Custody Requirements," or with similar language, must be
locked up by the laboratory upon receipt and not removed from the locked refrigerator until ready
to be analyzed. The laboratory will hold all strict custody samples until notified otherwise. When
the case is resolved, either by trial or stipulation, the enforcement specialist should notify the
laboratory that the samples associated with the case may be discarded or destroyed.
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Potential of a Substance for Volatilizing from a Water Sample

Henry's Law Potential for
Constant Volatilizing

Substance CAS Number (atm-m3/mole) from Water

Acenaphthylene 208-96-8 1.1 x 10-5 Low
Acetone 67-64-1 3.9 x 10-5 Low
Aldicarb 116-06-3 1.4 x 10-9 Low
Ammonia 7664-41-7 3.2 x 10-4 Moderate
Anthracene 120-12-7 6.5 x 10-5 Low
Atrazine 1912-24-9 2.6 x 10-13 Low
Benzene 71-43-2 5.6 x 10-3 High
Benzo(a)pyrene 50-32-8 1.1 x 10-4 Moderate
Benzo(b)fluoranthene 205-99-2 1.1 x 10-4 Moderate
Bromodichloromethane 75-27-4 1.6 x 10-3 High
Bromoform 75-25-2 5.5 x 10-4 Moderate
Bromomethane 74-83-9 6.2 x 10-3 High
Carbaryl 63-25-2 4.4 x 10-9 Low
Carbofuran 1563-66-2 9.2 x 10-5 Low
Carbon tetrachloride 56-23-5 3.0 x 10-2 High
Carbon disulfide 75-15-0 3.0 x 10-2 High
Chlordane 57-74-9 4.9 x 10-5 Low
Chloroethane 75-00-3 6.2 x 10-4 Moderate
Chloroform 67-66-3 2.7 x 10-3 High
Chloromethane 74-87-3 8.8 x 10-3 High
Chrysene 218-01-9 9.5 x 10-5 Low
1,2-Dibromoethane (EDB) 106-93-4 6.7 x 10-4 Moderate
Dibromochloromethane 124-48-1 8.7 x 10-4 Moderate
1,2-Dibromo-3-chloropropane 96-12-8 1.5 x 10-4 Moderate
Dibutyl phthalate 84-74-2 1.8 x 10-6 Low
Dicamba 1918-00-9  7.9 x 10-9 Low
1,2-Dichlorobenzene 95-50-1 1.9 x 10-3 High
1,3-Dichlorobenzene 541-73-1 3.3 x 10-3 High
1,4-Dichlorobenzene 106-46-7 2.4 x 10-3 High
Dichlorodifluoromethane 75-71-8 3.4 x 10-1 High
1,1-Dichloroethane 75-34-3 5.6 x 10-3 High
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Henry's Law Potential for
Constant Volatilizing

Substance CAS Number (atm-m3/mole) from Water

1,2-Dichloroethane 107-06-2 9.8 x 10-4 Moderate
1,2-Dichloroethylene (cis) 156-59-2 4.1 x 10-3 High
1,2-Dichloroethylene (trans) 156-60-5 9.4 x 10-3 High
1,1-Dichloroethylene 75-35-4 2.6 x 10-2 High
2,4-Dichlorophenoxyacetic acid 94-75-7 1.0 x 10-8 Low
1,2-Dichloropropane 78-87-5 2.8 x 10-3 High
1,3-Dichloropropene (cis/trans) 542-75-6 1.8 x 10-2 High
Di (2-ethylhexyl) phthalate 117-81-7 3.6 x 10-7 Low
Dimethoate 60-51-5 6.2 x 10-11 Low
2,4-Dinitrotoluene 121-14-2 1.3 x 10-7 Low
2,6-Dinitrotoluene 606-20-2 7.5 x 10-7 Low
Dinoseb 88-85-7 4.6 x 10-7 Low
Dioxins 1746-01-6 5.6 x 10-3 High
Endrin 72-20-8 7.5 x 10-6 Low
Ethylbenzene 100-41-4 8.4 x 10-3 High
Fluoranthene 206-44-0 6.5 x 10-6 Low
Fluorene 86-73-7 1.0 x 10-4 Moderate
Fluoride 16984-48-8 6.0 x 10-8 Low
Fluorotrichloromethane (freon 11) 75-69-4 9.7 x 10-2 High
Formaldehyde 50-00-0 1.7 x 10-7 Low
Heptachlor 76-44-8 1.1 x 10-3 High
Heptachlor epoxide 1024-57-3 3.2 x 10-5 Low
Hexachlorobenzene 118-74-1 1.3 x 10-3 High
Lindane 58-89-9 1.4 x 10-5 Low
Mercury 7439-97-6 1.1 x 10-2 High
Methanol 67-56-1 4.5 x 10-6 Low
Methoxychlor 72-43-5 1.6 x 10-5 Low
Methyl isobutyl ketone 108-10-1 1.4 x 10-4 Moderate
Methyl ethyl ketone (MEK) 78-93-3 2.7 x 10-5 Low
Methylene chloride 75-09-2 2.0 x 10-3 High
Monochlorobenzene 108-90-7 3.8 x 10-3 High
n-Hexane 110-54-3 1.4 x 10-2 High
Naphthalene 91-20-3 4.8 x 10-4 Moderate
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Henry's Law Potential for
Constant Volatilizing

Substance CAS Number (atm-m3/mole) from Water

Pentachlorophenol 87-86-5 2.4 x 10-6 Low
Phenol 108-95-2 3.3 x 10-7 Low
Polychlorinated biphenyls 1336-36-3 1.1 x 10-3 High
Pyrene 129-00-0 1.1 x 10-5 Low
Pyridine 110-86-1 8.9 x 10-6 Low
Simazine 122-34-9 2.7 x 10-9 Low
Styrene 100-42-5 2.8 x 10-3 High
1,1,1,2-Tetrachloroethane 630-20-6 2.4 x 10-3 High
1,1,2,2-Tetrachloroethane 79-34-5 4.6 x 10-4 Moderate
Tetrachloroethylene 127-18-4 1.8 x 10-2 High
Toluene 108-88-3 6.6 x 10-3 High
Toxaphene 8001-35-2 6.6 x 10-6 Low
1,2,4-Trichlorobenzene 120-82-1 1.4 x 10-3 High
1,1,1-Trichloroethane 71-55-6 1.7 x 10-2 High
1,1,2-Trichloroethane 79-00-5 9.1 x 10-4 Moderate
1,2,3-Trichloropropane 96-18-4 3.4 x 10-4 Moderate
Trichloroethylene 79-01-6 1.0 x 10-2 High
2,4,5-Trichlorophenoxy- 93-72-1 8.7 x 10-9 Low
 propionic acid (2,4,5-TP)
Trifluralin 1582-09-8 2.6 x 10-5 Low
1,2,4-Trimethylbenzene 95-63-6 5.6 x 10-3 High
Vinyl chloride 75-01-4 2.7 x 10-2 High
Xylene (mixed o-, m-, and p-) 1330-20-7 7.0 x 10-3 High

CAS Number: Chemical Abstract Service (CAS) registry numbers are unique numbers assigned
to a chemical substance and are widely used in scientific publications.

Note: Most metals (exception - mercury) and inorganics are not susceptable to volatilizing from a
groundwater sample under normal sampling conditions and temperatures.

(Sources: USEPA Superfund Chemical Data Matrix [SCDM] March 1993 data tables. U.S. Environmental Protection
Agency (EPA). 1990. Basics of Pump-and-Treat Ground-Water Remediation Technology. U.S. Environmental Protection
Agency, Washington, D.C. EPA/600/8-90/003.)

henryalb.tb2
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Equivalency and Conversion Tables

Volume Equivalents

unit cc in3 liters Quarts Gals ft3

cc 1 .06102 .001 .00106 .00026 .00004

in3 16.387 1 .01639 .01732 .00433 .00058

Pints 473.18 28.875 .47318 .5 .125 .01671

liters 1000 61.023 1 1.0567 .26417 .03531

Quarts 946.36 57.75 .94636 1 .25 .03342

Gallons 3785.4 231 3.7854 4 1 .13368

ft3 28317.0 1728 28.317 29.922 7.4805 1

meter3 100000 61023.4 1000 908.08 227.02 35.314

Equivalent Pumping Rate Table

Milliliters per Minute
(ml/min)

Liters per Minute (L/min) Gallons per Minute (gpm)

100 0.1 0.026

200 0.2 0.05

300 0.3 0.08

400 0.4 0.11

500 0.5 0.13

600 0.6 0.16

700 0.7 0.18

800 0.8 0.21

900 0.9 0.24

1000 1 0.26

2000 2 0.53

3000 3 0.79

4000 4 1.06

5000 5 1.32

Conversion formulas for rates not included in this table:
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Liters per minute X 0.26417 = gallons per minute
Gallons per minute X 3.7854 = liters per minute
Length

 To Convert From    To  Multiply By

inches centimeters 2.540

inches feet 0.0833

feet meters 0.3048

feet miles 0.0001894

meters miles 6.214 x 10-4

meters yards 1.094

1 meter = 10 decimeters = 100 centimeters = 1000 millimeters

Volume

 To Convert From    To  Multiply By

cubic centimeters cubic inches 0.06102

cubic inches cubic feet 0.00058

cubic inches liters 0.01639

cubic inches gallons 0.00433

liters gallons 0.14546

gallons cubic feet 0.13368

1 liter = 1 cubic decimeter = 10 deciliters = 100 centiliters = 1000 milliliters = 1000 cubic centimeters

Water attributes

Cubic foot Gallon
7.48 gallons 231 cubic inches
28,317 milliliters 3,785 milliliters
28.317 liters 3.785 liters
62.428 lbs 8.345 lbs
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Liter Cubic meter
0.2642 gallons 1,000 liters
61 cubic inches 264.2 gallons
2.205 lbs 22.045 lbs
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METHOD 8082A 

POLYCHLORINATED BIPHENYLS (PCB) AS AROCLORS BY GAS 

CHROMATOGRAPHY (GC) 

1 SCOPE AND APPLICATION 

1.1 This method is used for the determination of PCBs as Aroclors in aqueous and solid 

matrices, oils, and wipes.  The following compounds can be determined by this 

method: 

Target Mixture CAS Registry No. 

Aroclor 1016 12674-11-2 

Aroclor 1221 11104-28-2 

Aroclor 1232 11141-16-5 

Aroclor 1242 53469-21-9 

Aroclor 1248 12672-29-6 

Aroclor 1254 11097-69-1 

Aroclor 1260 11096-82-5 

Aroclor 1262 37324-23-5 

Aroclor 1268 11100-14-4 

 

1.2 Instrumentation:  HP 5890 Gas Chromatograph (GC) equipped with an electron 

capture detector (ECD) and a LEAP Technologies CTC A200S autosampler and 

Agilent Chemstation Data Acquisition software 

1.3 Compound Target Mixtures are all part of a class of compounds known as Aroclors.  

The presence of an Aroclor will result in a specific GC-ECD chromatogram pattern 

with multiple peaks. 

1.4 When the method is used to analyze unknown samples, Aroclor identification is done 

by retention time and pattern recognition.  This method describes identification of 

specific Aroclors by pattern recognition. 

1.5 Due to the complex nature of the multi-response Aroclor patterns, this method is 

restricted to the use by or under the supervision of analysts experienced in the use of a 

gas chromatograph and skilled in the interpretation of chromatograms.   

2 SUMMARY OF METHOD 

2.1 The method provides for the extraction and GC conditions for the analysis of PCB 

Aroclors in aqueous and solid matrices, oils, and wipes. 

2.2 Soil samples are dried with sodium sulfate and extracted with a mixture of iso-

octane/acetone and commonly treated with sulfuric acid.  Water samples are saturated 

with sodium chloride and extracted with iso-octane or by using separatory funnel 

extraction with dichloromethane.  Wipe samples are extracted with a mixture of iso-
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octane/acetone.  Oil samples are diluted with iso-octane/acetone and treated with 

sulfuric acid 

2.3 Extracts are transferred to injection vials and analyzed by GC-ECD. 

2.4 The sensitivity and identification issues associated with this method depend on level 

of matrix interferences in addition to instrumental limitations.  If interferences are 

present, the resulting report limit may have to be elevated.  Table 1 lists LODs that 

can be obtained in water, sand, and wipes in the absence of interferences. 

2.5 A standard curve is generated for one of the Aroclors from a minimum five point 

standard curve using power regression as the regression analysis equation.  The other 

Aroclor mixtures are quantitated using a single point calibration.  Quantitation for 

each target mixture is done using reverse extrapolation.   

3 DEFINITIONS AND ACRONYMS 

3.1 There are many terms and acronyms used throughout this document.  Check the 

definitions and acronyms sections of the Quality Manual for complete explanations. 

4 INTERFERENCES 

4.1 Sources of interference in this method can be grouped into three broad categories:  

contaminated solvents, reagents or sample processing hardware; contaminated GC 

carrier gas, parts, column surfaces or detector surfaces; and the presence of co-eluting 

compounds in the sample.  Interferences co-extracted from the samples will vary 

considerably from sample to sample.  While general cleanup techniques are 

referenced or provided as part of this method, unique samples may require additional 

cleanup approaches to achieve desired degrees of discrimination and quantitation. 

4.2 Interferences by phthalates introduced during sample preparation can pose a major 

problem in PCB determinations.  Common flexible plastics contain varying amounts 

of phthalates, which are easily extracted or leached from such materials during 

laboratory operations.  Cross-contamination of clean glassware routinely occurs when 

plastics are handled during extraction steps, especially when solvent-wetted surfaces 

are handled.  Avoiding contact with any plastic materials and checking all solvents 

and reagents for phthalate contamination can best minimize interferences from 

phthalate esters.  Exhaustive cleanup of reagents and glassware may be required to 

eliminate background phthalate ester contamination. 

4.3 Glassware must be scrupulously cleaned if other than disposable glassware is used.  

Clean all glassware as soon as possible after use by detergent washing with hot water, 

three rinses with hot tap water, and three rinses with organic-free reagent water.  

Immediately prior to use, all non-disposable glassware/apparatus is rinsed with 

dichloromethane or another appropriate solvent. 

4.4 Colored sample extracts should be cleaned with sulfuric acid prior to instrument 
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analysis in accordance with PRE-004, Sulfuric Acid Clean-up. 

4.5 The presence of elemental sulfur will result in a broad peak that interferes with the 

detection of and quantitation of PCB’s.  Sulfur contamination should be expected 

with sediment samples.  Mercury cleanup is suggested for removal of sulfur in 

accordance with PRE-005, Mercury Clean-up.  

5 SAFETY 

5.1 Employees must abide by the policies and procedures in the ECCS Chemical Hygiene 

Plan (CHP), and this document.  Refer to the CHP for more detailed safety 

information or for information not listed in this document. 

5.2 Eye protection that protects against splash and appropriate gloves must be worn while 

samples, standards, solvents, and reagents are being handled during this procedure.  Lab 

coats are recommended.  

5.3 Employees must handle glassware and equipment carefully in order to prevent injury 

and accidents.  Any damaged or broken glassware is to be discarded or moved to the 

glass repair box. 

5.4 ECCS maintains a Safety Data Sheet (SDS) for every chemical used in the laboratory.  

The SDS file is kept in the main laboratory. 

6 APPARATUS AND MATERIALS 

6.1 Instrumentation 

6.1.1 Gas Chromatograph: HP 5890 

Autosampler: LEAP Technologies A200S 

Detector: HP Electron Capture 

Injector: Split/splitless Injector 

Data system: Agilent Chemstation chromatography data system using     

 HPIB capable of presenting chromatograms, retention time, 

 peak integration data and calculating standard curves using

 regression analysis. 

6.1.2 Columns 

6.1.2.1 Column 1:  RTX-35, 30 m x 0.53 mm ID, 0.5 µm film thickness or 

equivalent  

NOTE:  Primary column:  Most Aroclor quantitation and identification is 

done utilizing this column. 

 

6.1.2.2 Column 2:  RTX-1701, 30 m x 0.53 mm ID, 0.25 µm film thickness or 

equivalent 
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NOTE:  Backup column in the rare case where further identification is 

required. 

 

6.1.3 GC supplies 

6.1.3.1 High temperature septa, Restek part #27106 

6.1.3.2 Injection port liners:  Gooseneck 4 mm ID deactivated, Restek part # 20800 

6.1.3.3 Graphite seals for liners, Restek part #20297 

6.1.3.4 Gold seals, Restek part # 20476 

6.2 Computer Hardware 

6.2.1 HP Compaq DC7600 or equivalent 

6.3 Computer Software 

6.3.1 Microsoft Windows 2000 operating system or equivalent current version 

6.3.2 Microsoft Office 2007 or equivalent current version 

6.3.3 Agilent Chemstation for GC 

6.3.4 Promium Element Laboratory Information Management System (LIMS) 

6.4 Balances: 

6.4.1 Top loader balance capable of weighting to 0.01 g 

6.4.2 Analytical balance capable of weighting to 0.0001 g 

6.5 Vials: 

6.5.1 2 mL amber or clear injection vials with Teflon lined crimp seals 

6.5.2 200 µl inserts for 2 mL injection vials  

6.5.3 40 mL VOC vials 

6.6 Syringes:  Gas-tight, various sizes 

6.7 Disposable glass transfer pipettes and 2 mL rubber bulbs 

6.8 Compressed Gas 

6.8.1 Helium, Grade 5 (alternate carrier gas) 
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6.8.2 Nitrogen, Grade 5 

6.8.3 Hydrogen, Grade 5 

6.9 Refrigerator capable of maintaining 4 °C 

6.10 Freezer capable of maintaining temperatures below -15 °C 

6.11 Repipetter – solvent delivery Optifix 

6.12 Repeater digital – Eppendorf with appropriate size Combitips  

6.13 Volumetric Class A glassware of various sizes 

7 REAGENTS 

7.1 Solvents 

7.1.1 Acetone – pesticide quality or equivalent 

7.1.2 Iso-octane -pesticide quality or equivalent 

7.1.3 80% Iso-octane/20% acetone:  Combine 3200 mL of iso-octane with 800 mL of 

acetone in a 4 L solvent bottle.  Measure the volumes independently.  Label 

appropriately and assign a 6 month expiration date. 

7.2 Solid Reagents – not used in this method.  

7.3 Acids and Bases – not used in this method. 

7.4 Stock Standards 

7.4.1 Aroclor stock standards are purchased from vendors as certified solutions at 

concentrations of 1000 or 100 µg/ml.  Alternative concentrations of Aroclor stock 

standards can be utilized to accommodate specific project objectives. 

7.4.2 Primary chlorinated pesticide stock standards purchased for utilization in ECCS 

SOP LAM-003, OC Pesticides by 8081A, may be used in this method if needed as 

a chromatographic reference standard.  This method is not applicable for the 

analysis of the chlorinated pesticides.   

7.5 Intermediate Standards - This section is not applicable to this method. 

7.6 Calibration Standards 

7.6.1 Calibration standards are prepared at ten concentrations by dilution of the primary 

stock standards (Section 7.4.1) in 80% iso-octane/20% acetone to create a 

calibration curve (Table 6-1).  A set of calibration standards is created for each 
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individual Aroclor as needed.  After the individual calibration standards are 

prepared, the solutions are entered into LIMS, transferred to LIMS labeled 40 mL 

VOA vials, assigned an expiration date of one year from preparation, and stored 

in a freezer when not in use.  An example of how a standard solution is prepared 

is provided below. 

7.6.1.1 Level 10, (2.0/0.24 µg/mL) Using a 2 mL volumetric pipette, aliquot 2 mL 

of Aroclor stock at 100 µg/mL (Section 7.4.1) and using a 4.0 mL 

volumetric pipette, aliquot 4.0 mL of the surrogate spike mix at 6.0 µg/ml 

(Section 7.7.1) into a 100 mL volumetric flask.  Dilute to volume with 80% 

iso-octane/20% acetone. 

7.6.1.2 See Table 6-1 for guidance on creation of the calibration standards Level 1 

through Level 10. 

7.6.2 If soil samples undergo sulfuric acid cleanup, the calibration and continuing 

calibration standards must also be acid treated. 

7.7 Surrogate Spike 

7.7.1 The surrogate spike mix (DCBP and TCMX at 6.0 µg/mL) is purchased from 

Absolute Standards (Absolute Part # 95677) in 1000 mL or 2000 mL batches.   

7.8 Laboratory Control Sample (LCS) Spike 

7.8.1 One of the four primarily detected Aroclors (1242, 1248, 1254, and 1260) is 

typically used for LCS and MS/MSD spiking, usually the dominant Aroclor 

expected to be detected and fully calibrated.  The spiking solutions  are purchased 

from Absolute Standards at 100 µg/mL in acetone.  Samples with a final extract 

volume of 10 mL are spiked with 50 µL, while samples with a final extract 

volume of 20 mL are spiked with 100 µL.  Absolute part numbers are as follows:  

Aroclor     Absolute Part #. 

Aroclor 1242 94034 

Aroclor 1248 94033 

Aroclor 1254 94032 

Aroclor 1260 95894 

7.9 Matrix Spike / Matrix Spike Duplicate (MS/MSD) Spike 

7.9.1 The same spiking solutions used for LCSs (Section 7.8.1) are used for the 

MS/MSD.   

7.10 Second Source Calibration Standards 

7.10.1 Second source Aroclor stock standards are purchased from an alternate vendor 

than the stock standards.   

UNCONTROLL
ED



 

ECCS SOP No: LAM-005 

Subject: PCBs by Method 8082A 

Revision No: 3.5 

Effective Date: 02/02/16 

Page 7 of 44 

 

7.10.2 Second source calibration check standard.  An example of how a standard 

solution is prepared is provided below. 

7.10.2.1 Second source standards are prepared at 0.50/0.06 µg/mL. Using a gas tight 

syringe, aliquot 100 µL of the second source Aroclor stock (1000 µg/ml) 

and using a volumetric pipette, aliquot 2.0 mL of surrogate mix at 6.0 

µg/mL (see Section 7.7.4) into a 200 mL volumetric flask.  Dilute to volume 

with 80% iso-octane/20% acetone. 

7.10.2.2 Enter the standard into LIMS, transfer the standard to LIMS labeled 40 mL 

VOA vials, assign a one year expiration date from preparation and store in a 

freezer.  

7.11 Internal Standard – Not applicable to this method. 

8 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

8.1 Water samples should be collected in 1 L amber glass bottles with Teflon lined caps. 

Water samples have no hold time restrictions. 

8.2 Soil samples should be collected in 4 ounce or larger amber glass jars with Teflon 

lined caps.  Soil samples have no hold time restrictions. 

8.3 Wipe samples should be collected in 4 ounce or larger amber glass jars with Teflon 

lined caps.  Wipe samples should be extracted within 14 days of collection. 

8.4 Extracts are stored in the freezer and must be analyzed within 40 days of extraction. 

9 PROCEDURE 

9.1 Preparation of Samples – Choose the appropriate preparation method below. 

9.1.1   Water samples 

9.1.1.1 PRE-001, Separatory Funnel Extraction 

9.1.1.2 PRE-002, Self-Contained Water Extraction 

9.1.2 Soil/sediment samples 

9.1.2.1  PRE-003, Micro-Scale Soil Extraction 

9.1.3 Wipe Samples 

9.1.3.1 PRE-006, Wipe Sample Extraction 

9.1.4 Waste 
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9.1.4.1 PRE-007, Waste Dilution 

9.1.5 Oil Samples 

9.1.5.1 Remove the samples to be extracted, and the surrogate and matrix spiking 

solutions from cold storage and allow them to warm to room temperature. 

9.1.5.2 Prepare a minimum of one blank, LCS, and MS/MSD with each set of 20 or 

fewer samples.  Use commercially available oil for the blank and LCS. 

9.1.5.3 Weigh 1 gram of the oil sample into a 100 mL volumetric flask. 

9.1.5.4 Add 500 µL of surrogate (7.7.1) to samples and batch QC.  

9.1.5.5 Spike the LCS and MS/MSD with 250 µL of the appropriate Aroclor 

(7.8.1). 

9.1.5.6 Add ~40 mLs of 80/20 iso-octane/acetone to dissolve the oil and shake well. 

9.1.5.7 Fill to the mark with 80/20 iso-octane/acetone and shake well. 

9.1.5.8 Treat a portion of the extract with sulfuric acid in accordance with SOP 

PRE-004 at least twice. 

9.1.5.9 The extract is now ready for sample analysis (9.7). 

9.2 Clean-up of Samples – Choose the appropriate clean-up method below. 

9.2.1 PRE-004, Sulfuric Acid Clean-up 

Note:  If soil samples undergo sulfuric acid cleanup, the calibration and 

continuing calibration standards must also be acid treated. 

9.2.2 PRE-005, Mercury Clean-up 

9.3 Instrument Conditions 

9.3.1 Gas Chromatograph #1:  RTX 35 Column, 0.53mm X 30m, 0.5µm, or equivalent 

Temperature Program  

Initial Temp: 110 °C 

Initial Hold: 2.0 min 

Initial Rate: 15 °C/min 

Final Temp (1): 330 °C 

Hold Time (1): 2.0 min 

  

Injector Temp: 280 °C 

Detector Temp: 300 °C 
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Carrier Gas: Hydrogen 

Head Pressure: ~7 PSI 

  

Make up Gas: Nitrogen 

Flow Rate: ~30 mL/min 

  

Split Vent: ~30-35 mL/min (total 

flow after column flow 

rate is set). 

Septum Purge: < 1.0 mL/min 

Equilibration Time 1.50 min 

Oven Max 350° C 

Splitless Valve Splitless box not checked 

On time 0.5 min 

Off time 3.00 min 

 

NOTE:  Instrument conditions may be modified to achieve optimum 

chromatographic response or to meet project specific requirements.  See Figures 

1-9 for typical chromatograms. 

 

9.3.2 Gas Chromatograph #2:  RTX-1701 Column, 0.53mm X 30m, 0.5µm, or 

equivalent 

Temperature Program  

Initial Temp: 140 °C 

Initial Hold: 1.0 min 

Initial Rate: 5 °C/min 

Final Temp: 280 °C 

Hold Time: 2 min 

  

Injector Temp: 250 °C 

Detector Temp: 300 °C 

Carrier Gas: Hydrogen 

Head Pressure: ~7 PSI 

  

Make up Gas: Nitrogen 

Flow Rate: ~30 mL/min 

  

Split Vent: ~28 mL/min 

Septum Purge: < 1.0 mL/min 

Equilibration Time 1.50 min 

Oven Max 285° C 

Splitless Valve Splitless box not 

checked 

On time 0.5 min 

Off time 3.00 min 
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NOTE:  Final temp for RTX-1701 must not exceed 280 °C.  Temperatures above 

280 °C cause rapid column degradation. 

 

NOTE:  Instrument conditions may be modified to achieve optimum 

chromatographic response or to meet project specific requirements.  All 

instrument conditions other than those listed in this SOP must be documented. 

NOTE:  Figures 1 through 9 provide examples of acceptable chromatograms for 

each Aroclor for the RTX-35. 

 

9.4 Preventive Maintenance/Troubleshooting 

9.4.1 Routine maintenance consists of clipping the column, replacing the liner and seal, 

cleaning the hat and installing a new septum. 

9.4.2 Changing only the septum is acceptable on a daily basis or if a limited number of 

injections had been made on the GC. 

9.4.3 Carryover on the GC is usually caused by a worn out injection syringe.  When 

replacing the syringe, use fine sandpaper to file off the sharp point and/or burr.  

Rinse with solvent from the top to remove any grit left in the syringe tip. 

9.4.4 The ECD, if properly used, has good resistance against contamination. However, 

some operating conditions may give rise to contamination. If contamination of the 

cell is suspected (i.e. Microvolt reading is above 100), heat the ECD at the 

maximum operating temperature with carrier and make-up gases flowing through 

the detector (thermal cleaning). The decontamination process can be monitored by 

viewing the base signal. Initially the signal will be very high, and then it should 

decrease to an acceptable level (15-40 micro-volts) over the thermal cleaning 

duration.  If the signal does not decrease to acceptable levels, the detector needs to 

be removed and sent out to be vendor cleaned. 

9.4.5 One of the causes of an increasing background signal may be that the carrier gas 

chemical trap is dirty.  Try changing the trap. 

9.4.6 The need for preventive maintenance and troubleshooting in improving 

chromatographic response can only be determined by sufficient training and 

experience with this method.  As stated in section 1.7, this method is restricted to 

use by or under the supervision of analysts experienced in the use of a gas 

chromatograph and skilled in the interpretation of PCB chromatograms.   

9.5 Calibration 

9.5.1 If soil samples undergo sulfuric acid cleanup, the calibration and continuing 

calibration standards must also be acid treated. 

9.5.2 For one of the primary Aroclors of interest, prepare an initial calibration curve 
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with a minimum of 5 concentrations from the ten available (see Table 6).  Aroclor 

1242, 1248, 1254, or 1260 are usually used for the multipoint ICAL.  One of the 

standards in the curve must be at or below the limit of quantitation. 

9.5.3 Appropriate single point calibration standards at 0.5 µg/mL must also be analyzed 

during the initial calibration that include at a minimum, 1016 and 1260 to 

encompass the full Aroclor retention time range.   

9.5.4 The example chromatograms in Figures 1 through 9 provide target peaks that are 

typically used for calibration and quantitation.  Other peaks may be selected based 

on the individual chromatogram, but the targets must be attempted first.  

9.5.5 Inject each calibration standard using the technique that will be used to introduce 

the actual samples into the gas chromatograph.  Refer to Table 8 for a typical 

sequence.  Plot the peak height responses against the concentration of the 

calibration standard using power regression.  The coefficient of determination (r2) 

must be ≥0.990, which corresponds to a correlation coefficient of (r) of ≥0.995. 

 

NOTE:  Peak heights are normally used for all calculations. 

𝑅𝑒𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛:  𝑌 = 𝐴𝑋𝐵 𝑜𝑟 ln 𝑌 = 𝐵 ln 𝑋 + ln 𝐴 

Where: Y = Peak height 

X = Concentration in µg/mL 

A = Constant 

B = Exponent 

9.5.6 Continuing calibration verification (CCV) -The working calibration curve is 

verified on each working day by the injection of one or more continuing 

calibration verification standards.  If the response for any Aroclor varies from 

theory by more than ± 20%, a new calibration curve must be injected, and/or data 

are qualified. 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =
𝑅2 − 𝑅1

𝑅1
× 100 

Where: R1 = Theoretical concentration. 

R2 = Concentration from CCV. 

9.6 Retention Time Windows 

9.6.1 Retention times obtained from the ICAL are used to update the calibration file.  

9.6.2 The ICAL retention times once established may be adjusted as processing the data 

occurs using CCVs, LCSs and MS/MSDs for reference retention times. 

Normally windows are established for the surrogate TCMX/DCBP at 

approximately 0.10 minutes.  The surrogates are set as reference peaks, and as 
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such the rest of the  retention times will shift with the surrogate on an injection-

by-injection basis. 

9.6.3 The retention windows for the Aroclor target peaks are usually set between 0.04 

and 0.06 minutes. 

9.7 Sample Analysis 

9.7.1 Set up the GC system using the conditions described in Section 9.3. 

9.7.2 Samples are analyzed in a set referred to as a LIMS run sequence.  See Table 8 for 

an example of a typical sequence.  CCVs must be injected every 10 samples or 

less and at the end of the run.  The sequence ends when the set of samples has 

been injected or when qualitative and/or quantitative QC criteria are exceeded.  

Raw data is collected and archived by the LIMS sequence number.  . 

9.7.3 Aliquots of the standards, samples and QC are transferred using disposable pipets 

into properly labeled injection vials. 

 

NOTE:  The use of 250 µL inserts in the injection vials to preserve standard or 

sample extract volume is recommended. 

Note:  If soil samples undergo sulfuric acid cleanup, the calibration and 

continuing calibration standards must also be acid treated. 

9.7.4 Injection – Inject approximately 2 µL of the sample extract.  The data system will 

record the resulting peak height for each peak of interest. 

9.7.5 If  the calculated value exceeds the theoretical value of the highest standard, dilute 

the extract and re-inject.  Dilute the sample so that all peaks are on scale but in the 

upper half of the standard curve range.   

9.7.6 If target peak detection is prevented by the presence of interferences, further 

cleanup may be required (Refer to cleanup SOPs PRE-004 and PRE-005).  If an 

interference is present, a target peak(s) may be eliminated from the number of 

peaks used in the total for that particular Aroclor. 

9.7.7 Qualitative identification of Aroclors in a sample is based on pattern recognition 

of the Aroclor standard versus the pattern in the sample, if present.  This 

identification is based on professional judgment.   

NOTE:  If multiple Aroclors are present in a sample causing target peak co-

elution, the analyst must use professional judgment whether to include or exclude 

specific target peaks from the calculation of each Aroclor. 
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9.7.8 Quantitation of unknown samples is done by summing the results of the 

regression analysis for each target peak.  Each of the target peaks identified by 

retention time is calculated by the data system to obtain a µg/mL value.  To 

determine the amount of Aroclor, in µg/mL, in each sample, the µg/mL values for 

each target peak are added together and then divided by the total number of target 

peaks used. 

9.7.9 There are several possible interferences that may occur, which prevent accurate 

calculation of some peaks, (i.e. sulfur, DDT and metabolites, unknown 

interference not removed by concentrated H2SO4, technical chlordane, toxaphene, 

8081 pesticides).  Any of these may result in either a peak that is buried under a 

large peak or one or more peaks that have elevated results compared to the rest of 

the positive hits.  If any of the above occurs, the peaks that are interfered with are 

excluded from the total calculation resulting in the division number being reduced 

by the number of peaks excluded.  (i.e. if peaks 2 and 5 are elevated, these peak 

concentrations are not included in the total concentrations and the divisor would 

be 2 less. 

9.7.10 Data Package Assembly and Review - Chromatography data are to be assembled 

and reviewed in accordance with ECCS SOP GEN-016, Data Review. 

9.8 Calculations 

9.8.1 The concentration of each Aroclor in the sample extract is determined from the 

calibration curve in µg/ml through reverse extrapolation from the peak height 

response in the sample using power regression.  The concentration in µg/L or 

µg/kg of each of the Aroclors in the sample is then calculated as follows: 

9.8.1.1 Water Samples (µg/L) 

𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (µ𝑔 𝐿⁄ ) =
𝐴𝑥 × 𝐷 × 𝑉𝑒

𝑉𝑠
 

Where: Ax = Concentration of Aroclor in the extract in µg/mL 

D = Dilution factor, if applicable 

 Ve = Volume of extract in mL 

Vs = Volume of sample extracted in liters 

9.8.1.2 Soil Samples (µg/kg) 

𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (µ𝑔 𝑘𝑔⁄ ) =
𝐴𝑥 × 𝐷 × 𝑉𝑒

𝑊𝑠
  

Where: Ax = Concentration of Aroclor in the extract in µg/mL 

D = Dilution factor, if applicable 

Ve = Volume of extract in mL 
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Ws = Weight of sample extracted in kilograms 

9.8.1.3 Wipe Samples (µg) 

9.8.1.3.1 Wipe samples are reported in total micrograms.  The total microgram 

result can be converted into a weight/area result if the area is supplied 

by the client.  The calculation is performed as follows:  

Concentration (𝜇𝑔)=𝐴𝑥 × 𝐷 × 𝑉𝑒 

Where: Ax = Concentration of  Aroclor in the extract in µg/mL 

D = Dilution factor, if applicable 

Ve = Volume of extract in mL 

10 QUALITY CONTROL 

10.1 Refer to Method 8000 for general quality control procedures for chromatography 

methods. 

10.2 An analytical batch consists of 20 or fewer samples.  Batch quality control samples 

should be analyzed with each set with the following frequency: 

Blanks - One per 20 or fewer samples, minimum one per day 

LCSs - One per 20 or fewer samples, minimum one per day 

MS/MSDs - One MS/MSD per 20 or fewer samples, minimum one set per day 

If an MS/MSD cannot be prepared because of limited sample volume, an LCS 

duplicate must be prepared. 

10.3 Method blanks consist of an aliquot of laboratory reagent water or silica sand that is 

free from the analytes of interest and is processed simultaneously with and under the 

same conditions as samples through all steps of the analytical procedure.  If target 

analytes or interferences are present at concentrations that impact the analytical 

results for samples, the samples (including quality control samples) should be re-

extracted or appropriately qualified in accordance with GEN-015, Qualification of 

Data. 

10.4 LCSs consist of an aliquot of laboratory reagent water or silica sand spiked with the 

target analytes, prepared and processed simultaneously with and under the same 

conditions as samples through all steps of the analytical procedure.  LCS control 

limits for precision and accuracy are established on at least a yearly basis through the 

use of at least 20 data points.  For Aroclors with insufficient data to calculate control 

limits, the control limit shall be 70-130%.  If the recovery of any of the target Aroclor 

is outside control limits, the samples (including quality control samples) should be re-

extracted or appropriately qualified in accordance with GEN-015, Qualification of 

Data. 
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10.5 MS/MSD samples consist of duplicate aliquots of sample spiked with the target 

analytes, prepared and processed simultaneously with and under the same conditions 

as samples through all steps of the analytical procedure.  MS/MSD control limits for 

precision and accuracy are established on at least a yearly basis through the use of at 

least 20 data points.  For Aroclors with insufficient data to calculate control limits, the 

control limit shall be 60-140% and 20% RPD.  MS/MSD control limits are advisory.  

If the recovery or RPD of any of the target analytes is outside control limits, data 

should be appropriately qualified in accordance with GEN-015, Qualification of Data. 

10.6 Initial calibration (ICAL) is performed using the external standard technique by 

injecting a minimum of 5 of the available calibration standards.  The lowest 

calibration standard must be at or below the limit of quantitation.  The coefficient of 

determination (r2) must be ≥0.990, which corresponds to a correlation coefficient of 

(r) of ≥0.995. 

10.7 The working calibration curve must be verified on each working day by the injection 

of one or more CCV standards.  If the response for any Aroclor varies from the 

theoretical concentration by more than 20%, a new calibration curve must be 

prepared or data appropriately qualified in accordance with GEN-015, Qualification 

of Data. 

10.8 Surrogates are added to every sample and QC sample.  Surrogate control limits are 

generated on at least a yearly basis.  If a surrogate recovery is outside of control 

limits, the sample should be re-extracted and re-analyzed, if possible.  If not, the data 

should be appropriately qualified in accordance with GEN-015, Qualification of Data. 

10.9 A second source calibration verification standard must be analyzed with every initial 

calibration.  The accepted limits are 80-120% for all Aroclors.  If an ICV fails, 

immediate corrective action is required before proceeding with sample analysis.  

Affected data should be qualified according to GEN-015, Qualification of Data. 

11 METHOD PERFORMANCE 

11.1 Estimated limits of detection (LODs) for eight replicates of laboratory reagent water, 

silica sand, and wipes are listed in Table 1. 

11.2 Typical demonstration of capability (DOC) data for laboratory reagent water and 

silica sand are summarized in Table 2. 

12 CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR 

UNACCEPTABLE DATA  

12.1 Contingencies for out-of-control data should be evaluated on a case-by-case basis.  A 

Corrective Action Form (CAF) must be completed for those times that acceptable QC 

results cannot be achieved.  The CAF must be completed by the analyst and filed with 

the Quality Manager. Analytical results shall be qualified as necessary.  
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13 WASTE MANAGEMENT / POLLUTION PREVENTION 

13.1 All waste will be disposed of in accordance with federal, state, and local regulations.  

This method has been prepared to minimize the waste produced and the potential for 

pollution of the environment.  All ECCS employees shall follow this method and the 

guidance provided in the ECCS Health and Safety manual.  

14 REFERENCES 

14.1 This is an ECCS procedure.  The technical elements and procedural requirements of 

the following methods were considered in preparation of this SOP. 

14.1.1 SW 846, Method 8082, Polychlorinated Biphenyls (PCBs) by Gas 

Chromatography, Revision 1, February 2007. 
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TABLE 1-1 

LIMIT OF DETECTION 

PCBS AS AROCLORS 

 

Soil 

 

 

Mean Conc. 

(mg/kg) 

Avg. % 

Rec. 

(µg/kg) % RSD 

LOD 

(µg/kg) 

Aroclor 10163 0.0195 97.8 5.5 3.2 

Aroclor 12211 0.0212 106 6.2 4.1 

Aroclor 12321 0.0221 111 11 7.0 

Aroclor 12421 0.0201 101 7.3 4.4 

Aroclor 12482 0.024 118 4.1 2.9 

Aroclor 12542 0.021 105 4.7 3.0 

Aroclor 12602 0.021 107 4.3 2.8 
1Data Source: A0L1302 December 17, 2010 
2Data Source: A1A0601 January 10, 2011 

  3Data Source: A1G0102   July 6, 2011 

 

 

Water (Self-contained Extraction) 

 

Mean Conc. 

(µg/L) 

Avg. % 

Rec. 

(µg/L) %RSD 

LOD 

(µg/L) 

Aroclor 10163 0.139 111 8.3 0.035 

Aroclor 12211 0.166 132 4.0 0.020 

Aroclor 12321 0.16 128 7.6 0.037 

Aroclor 12421 0.156 125 7.1 0.033 

Aroclor 12482 0.13 101 5.2 0.020 

Aroclor 12542 0.12 99.3 2.4 0.009 

Aroclor 12602 0.128 102 6.4 0.025 

   1Data Source: A0L1302 December 17, 2010 

   2Data Source: A1A1301 January 13, 2011 

   3Data Source: A1F2903 June 30, 2011 

 

Soil-Acid Treated 

 

 

Mean Conc. 

(µg/kg) 

Avg. % 

Rec. 

(µg/kg) % RSD 

LOD 

Treated 

(µg/kg) 

Aroclor 10163 0.0211 105 11.8 7.4 

Aroclor 12211 0.0218 109 9.6 6.3 

Aroclor 12321 0.0222 111 4.2 2.8 

Aroclor 12421 0.0228 114 6.5 4.4 

Aroclor 12482 0.0203 102 8.6 5.3 

Aroclor 12542 0.0214 107 6.8 4.4 

Aroclor 12602 0.0202 101 4.0 2.4 
1Data Source: A0L1302 December 17, 2010 
2Data Source: A1F2903 June 30, 2011 
3Data Source: A1G1903 July 20, 2011 
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TABLE 2 

TYPICAL DEMOSTRATION OF CAPABILITY DATA 

WATER – SELF CONTAINED 

 

Compound 

Spike Level 

(µg/L) 

Mean 

Recovery 

Avg. % 

Recovery %RSD 

Aroclor 1254 12.5 13.8 110 3.1 

DCBP - 0.79 106 1.0 

TCMX - 0.66 88.0 5.0 

 Data Source: A1A1301 January 14, 2011 
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TABLE 3-1 

TYPICAL RETENTION TIME (IN MINUTES) OF AROCLORS BY GC 

The peaks selected as quantitation peaks for Aroclor 1260, Aroclor 1254, Aroclor1248 and 

Aroclor 1242 are listed in reports and chromatograms in Figures 1.1 through 4.2.  These are used 

for the analysis of these Aroclors.  If sample chromatogram and multiple Aroclor presence 

indicate that alternative peaks should be used as quantitation peaks, then peak substitution is 

allowable. 

 

The peaks selected as quantitation peaks for Aroclor 1016, Aroclor 1221, and Aroclor 1232 are 

listed in reports and chromatograms in Figures 5.1 through 7.2.  These peaks are not defined as 

the quantitation peaks but are listed merely as examples of peak selection and Aroclor 

chromatography patterns. 

 

TYPICAL RETENTION TIME (IN MINUTES) OF CHLORINATED PESTICIDES BY GC 

MIX 1 

Compound RTX-35 RTX-1701 

TCMX (surrogate) 7.386 7.791 

α-BHC 9.292 11.168 

γ-BHC (Lindane) 10.365 12.561 

β-BHC 10.596 15.538 

Heptachlor 11.430 13.097 

δ-BHC 11.558 16.051 

Aldrin 12.314 13.888 

Heptachlor epoxide 13.764 16.295 

γ-Chlordane 14.267 17.404 

α-Chlordane 14.687 17.612 

Endosulfan I 15.254 17.051 

4,4’-DDE 15.468 18.046 

Dieldrin 16.331 18.834 

Endrin 16.632 18.834 

4,4’-DDD 16.790 20.574 

Endosulfan II    (1) 17.409 20.478 

4,4’-DDT          (1) 17.409 21.003 

Endrin aldehyde 17.542 21.812 

Endosulfan sulfate 17.944 22.825 

Methoxychlor 19.357 23.080 

Endrin ketone 19.681 23.837 

DCBP (Surrogate) 22.687 26.528 

 

 (1) Co-elute on RTX-35  
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TABLE 3-2  

TYPICAL RETENTION TIMES (IN MINUTES) OF CHLORINATED PESTICIDES BY GC 

MIX 2 

Compound RTX-35 RTX-1701 

Hexachlorobenzene 8.881 9.457 

Pentachlorobenzene 10.077 11.594 

2,4’-DDE 14.583 16.970 

Trans – Nonachlor 14.422 17.732 

2,4’-DDD 15.824 19.059 

2,4’-DDT 16.614 19.395 

Cis –Nonachlor 16.497 20.604 

Mirex 19.863 21.880 
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TABLE 4 

STOCK STANDARD CONCENTRATIONS 

 

PRIMARY AROCLOR STOCK STANDARD CONCENTRATION 

Target Mixture µg/mL 

Aroclor 1016 1000 

Aroclor 1221 1000 

Aroclor 1232 1000 

Aroclor 1242 100 

Aroclor 1248 100 

Aroclor 1254 100 

Aroclor 1260 100 

 

 

 

 

 

 

SECOND SOURCE AROCLOR STOCK STANDARD CONCENTRATION 

 

Target Mixture µg/mL 

Aroclor 1016 1000 

Aroclor 1221 1000 

Aroclor 1232 1000 

Aroclor 1242 1000 

Aroclor 1248 1000 

Aroclor 1254 1000 

Aroclor 1260 1000 
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TABLE 5 

INTERMEDIATE STANDARD CONCENTRATIONS 

Not applicable to this method.
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TABLE 6-1 

PREPARATION OF AROCLOR INITIAL CALIBRATION STANDARDS 

CONCENTRATION (µg/mL) 

Target Mixture / 

Compound L-1 L-2 L-3 L-4 L-5 L-6 L-7 L-8 L-9 L-10 

Aroclor  Std. 0.002 0.005 0.01 0.02 0.05 0.10 0.20 0.5 1.0 2.01 

TCMX (surrogate) 0.00024 0.006 0.0012 0.0024 0.006 0.012 0.024 0.06 0.12 0.24 

DCBP (Surrogate) 0.00024 0.006 0.0012 0.0024 0.006 0.012 0.024 0.06 0.12 0.24 

 

 

DILUTION VOLUMES FOR AROCLOR CALIBRATION CURVES 

 

 L-1 L-2 L-3 L-4 L-5 L-6 L-7 L-8 L-9 L-10 

Aliquot  (mL) 2 10 10 10 10 10 10 10 2.5 1 2 

Stock ID µg/mL - - - - - - - 100 100 100 

Level ID L-4 L-5 L-6 L-7 L-8 L-9 L-10 - - - 

           

Aliquot  (mL) 3 - - - - - - - 5.0 2.0 4.0 

Surrogate ID µg/mL - - - - - - - 6.0 6.0 6.0 

           

Final Volume mL4 100 100 100 100 100 100 100 500 100 100 

NOTE:  1  Calibration standards greater than 2.0 µg/mL may be prepared as long as acceptable standard curves are obtained. 

  2  Primary Aroclor stock standard (Section 7.4.1) 

  3  Surrogate spike mix (Section 7.7.4) 

  4  Solvent:  80% iso-octane/20% acetone
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TABLE 7 

CONCENTRATION OF LCS AND MS/MSD SPIKE SOLUTION 

Aroclor Concentration (µg/mL) 

All 100 µg/ml 
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TABLE 8 

TYPICAL ICAL RUN SEQUENCE ORDER 

Description Concentration (µg/mL) 

Aroclor 1221 0.5 

Aroclor 1016 0.5 

Aroclor 1232 0.5 

Aroclor 1242 0.5 

Aroclor 1248 0.5 

Aroclor 1260 0.5 

Aroclor 12541 0.002 

Aroclor 12541 0.005 

Aroclor 12541 0.01 

Aroclor 12541 0.02 

Aroclor 12541 0.05 

Aroclor 12541 0.1 

Aroclor 12541 0.2 

Aroclor 12541 0.5 

Aroclor 12541 1.0 

Aroclor 12541 2.0 

Blank 80/20 - 

Second Source 1242 0.5 

Second Source 1248 0.5 

Second Source 1254 0.5 

Second Source 1260 0.5 

ICV 1242 0.5 

ICV 1248 0.5 

ICV 1254 0.5 

ICV 1260 0.5 

1Any of the Aroclors could be fully calibrated based on project specific needs. 
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FIGURE 1.1  

CHROMATOGRAM OF AROCLOR 1260 & CHLORINATED BENZENES 
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FIGURE 1.2  

REPORT OF AROCLOR 1260  
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FIGURE 2.1  

CHROMATOGRAM OF AROCLOR 1254  
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FIGURE 2.2  

REPORT OF AROCLOR 1254  
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FIGURE 3.1  

CHROMATOGRAM OF AROCLOR 1248  
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FIGURE 3.2  

REPORT OF AROCLOR 1248  
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FIGURE 4.1  

CHROMATOGRAM OF AROCLOR 1242  
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FIGURE 4.2  

REPORT OF AROCLOR 1242  
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FIGURE 5.1  

CHROMATOGRAM OF AROCLOR 1016  
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FIGURE 5.2  

REPORT OF AROCLOR 1016  
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FIGURE 6.1  

CHROMATOGRAM OF AROCLOR 1221  
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FIGURE 6.2  

REPORT OF AROCLOR 1221  
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FIGURE 7.1  

CHROMATOGRAM OF AROCLOR 1232  
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FIGURE 7.2  

REPORT OF AROCLOR 1232  
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FIGURE 8.1  

CHROMATOGRAM OF AROCLOR 1262  
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FIGURE 8.2  

REPORT OF AROCLOR 1262  
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FIGURE 9.1  

CHROMATOGRAM OF AROCLOR 1268  
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FIGURE 9.2 

REPORT OF AROCLOR 1268 
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Analytical Method Information 

Polychlorinated Biphenyls by EPA Method 8082 in Soil (EPA 8082A)
Preservation: Cool 4°C

Container: 03_4oz WM Amber Glass Soil Jar

Amount Required: 4 oz

Hold Time: 365 days

Date Printed:

0.0074 0.10 mg/kg  20 60 - 140 70 - 13020 20PCB-1016

0.0041 0.10 mg/kg  20 60 - 140 70 - 13020 20PCB-1221

0.0028 0.10 mg/kg  20 60 - 140 70 - 13020 20PCB-1232

0.0044 0.10 mg/kg  20 61.9 - 148 82.7 - 11820 20PCB-1242

0.0053 0.10 mg/kg  20 61.9 - 141 74.4 - 12320 20PCB-1248

0.0044 0.10 mg/kg  20 66.7 - 124 79.1 - 10920 20PCB-1254

0.0024 0.10 mg/kg  20 53.7 - 128 75 - 11420 20PCB-1260

0.0052 0.10 mg/kg  20 60 - 140 70 - 13020 20PCB-1262

0.0031 0.10 mg/kg  20 60 - 140 70 - 13020 20PCB-1268

0.0074 0.10 mg/kg  Total PCBs

56.6 - 1280.00026 0.10 mg/kg  56.6 - 128 56.6 - 128surr: Decachlorobiphenyl

69.6 - 1210.00046 0.10 mg/kg  69.6 - 121 69.6 - 121surr: Tetrachloro-meta-xylene

* Method information is updated on a periodic basis. Information is current for the date on the top of the page.
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1. Purpose /Identification of Method 

1.1 This Standard Operating Procedure (SOP) describes operations used to measure the 
parameters in the following table: 

Test Matrix Method Reports as 
TS Total Solids Water SM 2540B mg/L 
TS Total Solids Solid SM 2540G % 
TSS Total Suspended Solids Water SM 2540D mg/L 
TDS Total Dissolved Solids Water SM 2540C mg/L 
TVS Total Volatile Solids Water EPA 160.4 mg/L 
TVS Total Volatile Solids Solid EPA 160.4 % 
TVSS Total Volatile Suspended Solids Water EPA 160.4 mg/L 
OM Organic Matter Solid ASTM D2974-87(C) % 
FOC Fractional Organic Carbon Solid ASTM D2974-87 % 

2. Summary of Method 

2.1 Total Solids (TS) – A well-mixed sample is evaporated to dryness and the residue 
solids are measured gravimetrically. 

2.2 Total Suspended Solids (TSS) – A well-mixed sample is filtered.  The residue 
collected by the filter is dried and measured gravimetrically. 

2.3 Total Dissolved Solids (TDS) – A well-mixed sample is filtered.  The filtrate passing 
through the filter is evaporated to dryness and the residue solids are measured 
gravimetrically. 

2.4 Total Volatile Solids (TVS, TVSS) – Residue obtained from the determination of TS, 
or TSS is ignited at 550ºC in a muffle furnace.  The loss of weight on ignition is 
reported as % Volatile Solids for solid samples and mg/L Volatile Solids for liquid 
samples. 

2.5 Fractional Organic Carbon (FOC) - Residue obtained from the determination of TS is 
ignited at 440ºC in a muffle furnace.  The weight loss after ignition is multiplied by a 
0.58 factor and reported as % Fractional Organic Carbon. 

2.6 Organic Matter (OM) - Residue obtained from the determination of TS is ignited at 
440ºC in a muffle furnace.  The weight loss after ignition is reported as % Organic 
Matter. 
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3. Scope and Application 

3.1 This method is applicable to the determination of Total Solids (TS), Total Suspended 
Solids (TSS), Total Dissolved Solids (TDS), and Total Volatile Solids (TVS) in 
water samples. 

3.2 This method is applicable to the determination of Total Solids (TS) and its Volatile 
(TVS) fractions in soil and semisolid samples. The terms total solids apply to matter 
left after drying in an oven at 103-105� and igniting in a muffle furnace at a 550� 
temperature and a defined time interval.  

3.3 This method is applicable to the determination of Fractional Organic Carbon (FOC) 
and Organic Matter (OM) in soil and semisolid samples. The term fractional organic 
carbon (FOC) applies to the weight loss after ignition, multiplied by a 0.58 factor and 
reported as % Fractional Organic Carbon. 

3.4 This procedure is restricted to use by, or under the supervision of, analysts 
experienced with the use of laboratory information systems, balances, desiccators, 
and ovens.  Each analyst must demonstrate the capability to generate acceptable 
results with this method to be considered qualified to report sample results.  

4. Applicable Matrices 

4.1 This SOP applies to surface water, mixed domestic and industrial wastewaters, 
groundwater, reagent waters, soils, and sludges. 

5. Limits of Detection and Quantitation 

5.1 All current MDLs are listed in the LIMS and are available by request from the 
Quality Manager. 

6. Interferences 

6.1 Non-representative materials, e.g., leaves and sticks, should be removed from the 
sample prior to measurement unless it is determined that their inclusion is desired. 

6.2 Measurements are subject to negative bias for samples containing significant 
quantities of ammonium carbonate, volatile organics, or other volatile materials that 
could be lost during drying. 

6.3 The residue of samples for TS and TDS that are highly mineralized, especially 
containing significant concentrations of calcium, magnesium, chloride, and/or sulfate 
may be hygroscopic and will require longer drying, desiccation, and rapid weighing. 

6.4 Samples for TS and TDS containing high concentrations of bicarbonate will require 
careful, and possibly prolonged, drying to ensure that all bicarbonate is converted to 
carbonate. 

6.5 The volumes of aliquots for TS and TDS should be selected to limit the total residue 
to 200 mg to prevent the residue from crusting over and trapping water during drying. 
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6.6 Samples for TSS with high TDS, such as saline waters, brines, and some wastes, may 
be subject to positive bias.  Care must be taken to properly rinse the filter to minimize 
the bias. 

7. Sample Collection, Preservation Shipment and Storage 

Matrix Analytical Method Container(s) Preservation / 
Hold Time 

Shipment 
Conditions 

Lab Storage 
Conditions 

Aqueous SM 2540B  
SM 2540C  
SM 2540D 
EPA 160.4 

Clean Plastic or 
glass containers 

None / 
7 Days 

On ice ≤6° 
Celsius 

Walk-in cooler 
≤6° C 

Soils SM 2540G 
ASTM D2974-87 

Clean Plastic or 
glass containers 

None / 
7 Days 

On ice ≤6° 
Celsius 

Walk-in cooler 
≤6° C 

8. Definitions 

8.1 Total Suspended Solids – The portion of total solids retained by a filter. 

8.2 Total Dissolved Solids – The portion that passes through the filter. 

8.3 Total Solids is the material residue left in the vessel after evaporation and drying of a 
sample in an oven at a defined temperature.  The total solids include “total suspended 
solids” and “total dissolved solids”. 

8.4 Dissolved Solids – The portion of solids that passes through a filter of 1.0 µm 
nominal pore size. 

8.5 Replicate Samples – Samples collected at the same time, from the same place, for the 
same analysis, as the original sample in order to determine precision between 
samples. 

8.6 Pace Reporting Limit (PRL) – The lowest level that will be reported by this method.  
Reporting limits are corrected for sample amounts, including the dry weight of solids, 
unless otherwise specified. 

8.7 Total Solids Content (TSC) – Total Solids Content is the term applied to the material 
residue left in the vessel after evaporation of a sample and its subsequent drying in an 
oven at a defined temperature of 103-105ºC. 

8.8 Volatile Solids – Residue obtained from the determination of TS is ignited at 550ºC 
in a muffle furnace.  The loss of weight on ignition is reported as % Volatile Solids. 

8.9 Fractional Soil Organic Carbon (FOC) – FOC is the weight measure of the amount of 
organic carbon relative to its soil media.  FOC is important in determining a soil 
media’s role in binding contaminants. 

8.10 FOC Correction Factor – A correction factor of 0.58 is multiplied to the weight loss 
on ignition.  This is the approximate mas (mg) organic carbon per unit mass (mg) of 
soil organic matter.  This is a reasonable estimate of soil organic carbon. 
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8.11 Refer to the Definitions Section of the Pace Quality Manual for additional terms used 
in this SOP. 

9. Equipment and Supplies 

9.1 Equipment 

Equipment Manufacturer Model(s)/Catalog Number 
Analytical balance (0.1 mg) Ohaus Analytical Plus AP110S 
Vacuum Pump with Tank McMaster-Carr 6419K31 
Magnetic Filter Funnel Fisher Scientific / Daigger & Co NC0578024 / GEL4238 
Oven (103-105�) Yamato DKN 600 
Programmable Oven (178-182�) Yamato DKN 602C 
Muffle furnace (440� and 550�) Thermo Scientific Lindberg/Blue M 

Modlatherm 
Box Furnace Model BF51828C-1 

Desiccator Fisher Scientific / Bel-Art, Dry Keeper 08-647-24 / H420560001 
Or Equivalent 

9.2 Supplies 

Supplies Manufacturer Catalog Number 
TDS - 47 mm Glass Fiber pre-filter (1.0µm) Fisher Scientific / GVS Main G20WP04700 / 1215562 
TSS - 47 mm Glass Fiber pre-weighed (1.5µm) Environmental Express F93447MM 
Indicating Desiccant (CaSO4) Fisher Scientific / Drierite 07-578-3B / 23005 
Spoonula (Lab Spoon) FisherBrand 14-375-10 
Forceps FisherBrand 10-316A 
10 mL Wide Bore Pipette FisherBrand 13-671-108D 
25 mL Wide Bore Pipette FisherBrand 13-671-108E 
pipette bulb FisherBrand 14-127-518 
Filter Flasks 500mL FisherBrand FB300500 
Filter Flasks 1000mL FisherBrand FB3001000 
25 mL Graduated Cylinder, Class A “To Deliver” Fisher Scientific / PYREX 08-549-11A / 302325 
50 mL Graduated Cylinder, Class A “To Deliver” Fisher Scientific / PYREX 08-549-11B / 302350 
100 mL Graduated Cylinder, Class A “To Deliver” Fisher Scientific / PYREX 08-549-11C / 3023100 
250 mL Graduated Cylinder, Class A “To Deliver” Fisher Scientific / PYREX 08-549-11K / 3023250 
500 mL Graduated Cylinder, Class A “To Deliver” Fisher Scientific / PYREX 08-549-11E / 3023500 
1000 mL Graduated Cylinder, Class A “To Deliver” Fisher Scientific / PYREX 08-549-11F / 30231L 
Evaporating Beaker (50mL) FisherBrand FB10050 

Or Equivalent 
 

10. Reagents and Standards 

Reagent Alias Purchased From Catalog Number Concentration / Purity Expiration Storage
NanoPure 

Water 
Water In House NA >18 Mega ohm Generated for use Room Temp 

TVS-SPK 
TVS, OM, 

FOC - Spike 
ERA DataPacK 913 NIST traceable 

 
Manufacturer's 

≤6˚C 

TS/TDS-SPK 
TS, TSS, 

TDS - Spike 
NSI Solutions QCI-084 

Formulated using 
NIST traceable 

balances. 

 
Manufacturer's 

Room temp 
until opened, 

then ≤6 ˚C 
Or Equivalent 
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11. Calibration and Standardization 

11.1 Balance Calibration – The only required calibration is the analytical balance.   

11.2 The balance must be calibrated at least annually by an outside agency and checked 
daily across the range of use, using Class 1 or 2 weights as per the most current 
version of SOP S-GB-Q-030 Support Equipment.   

11.3 Daily check for mass range used 

Mass of Balance Check (g) Lower Limit (g) Upper Limit (g) 
1.0000 0.9900 1.0100 

10.0000 9.9000 10.1000 
50.0000 49.5000 50.5000 
100.0000 99.0000 101.0000 

11.4 Corrective Action – Should the balance fail the daily balance check; 

11.4.1 Clean the balance, including under the pan, tare the balance and re-
verify.   

11.4.2 If the balance still fails, remove from service and schedule maintenance. 

11.5 Each weighing of the batch is bracketed at the beginning and end with either a 1.00g 
or 50.0g verification. 

11.5.1 1.00g for TSS and TVSS with a tolerance of ± 0.0100g 

11.5.2 50.0g for TS, TDS, TVS, OM, and FOC with a tolerance of ±0.5000g 

11.5.3 Corrective Action – Do not report data calculated from weights not 
bracketed by acceptable checks.  

11.5.4 Clean the balance, including under the pan, tare the balance and re-
verify.   

11.5.5 If the balance still fails, remove from service and schedule maintenance. 

12. Procedure 

12.1 Soil samples that are collected in regulated domestic areas or that are of foreign 
origin must be handled in accordance with the Pace SOP: S-GB-S-001, Regulated 
Soil Handling (most current revision or replacement). 

12.2 Create the analytical batch in Horizon. 

12.3 Open the Electronic Logbook and create a new worksheet for the batch to be 
analyzed. 

12.4 Pre-Weighed Dried Beaker:  Ignite the evaporating beaker at 550ºC for 1 hour in a 
muffle furnace.  Cool in desiccator and store there until ready to use. Record the 
beaker weight prior to use. 
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12.5 Check that the oven temperature is within required specifications before placing 
samples into oven as per the most current version of SOPS-GB-Q-030 Support 
Equipment.  Document the temperature in the Electronic Logbook. 

12.6 For homogeneous aqueous samples stir the sample and pipet from the approximate 
midpoint of the container but not in the vortex. Choose a point both mid-depth and 
midway between wall and vortex. 

12.7 Constant Weighing for Dry/Muffle Weights 

12.7.1 Oven temperatures are the same as those described for the test being 
conducted.  

12.7.2 Place the samples back into the oven for 15 minutes and repeat 
desiccating, cooling, and weighing steps until weight change is 
≤0.0005g.   

12.7.3 If the first and second weights agree within 0.0005g, or if the weight loss 
between the first and second weighing is less than 4%, the analysis is 
complete.  The second weight is used.  If not, place them back into the 
oven for an additional 15 minutes.  Cool in the desiccator, and weigh a 
third time. 

12.7.4 If the third weigh is within 0.0005g of the second weight or if the weight 
loss between the second and the third weighing is less than 4%, the 
analysis is complete.  The third weight is used. 

12.7.5 If the weight loss between the second and third weighing is more than 
0.0005g and 4%, heat, cool, and weigh the sample a fourth time and use 
the fourth weight to calculate the result. 

12.8 Total Solids Determination (TS) 

12.8.1 For each sample and QC point place a pre-dried evaporating beaker on 
the balance and record the weight.  The initial weights must be 
confirmed by obtaining a second weight.  The weight change must be 
≤0.0005g before use. 

12.8.2 Method blank (MB) – Using a graduated cylinder, measure out 50mL of 
Nanopure (or equivalent) water and pour into a tared and dried 
evaporating beaker.  Record the volume for TS-waters and weight for 
TS-solids analysis in the Electronic Logbook. 

12.8.3 Laboratory Control Sample (LCS) – Using a graduated cylinder, measure 
out 50mL of NSI Solutions (or equivalent) and pour into a tared and 
dried evaporating beaker.  Record the volume for TS-waters and weight 
for TS-solids analysis in Electronic Logbook. 

12.8.4 Sample Duplicate (DUP) – At least one DUP must be analyzed per ten 
samples. 
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12.8.5 Samples: 

12.8.5.1 For Solid Samples – Weight out 1.0 to 1.5g of sample in a tared 
and dried evaporating beaker.  Record the weight in Electronic 
Logbook. 

12.8.5.2 For Aqueous Samples - Shake the sample thoroughly and 
measure an aliquot (between 1mL and 50mL, typically 50mL) 
into a pre-dried evaporating beaker using a graduated cylinder.  
Record the volume in Electronic Logbook. 

12.8.6 Place the samples to dry in the oven overnight at 103-105°C. (Overnight 
is a period of time ≥ 8 hours.) 

12.8.7 After drying overnight, remove from oven and place into the desiccator 
to cool.  After the samples have cooled, obtain the constant weight of the 
samples and record in Electronic Logbook. 

12.8.8 If Total Volatile Solids (TVS) are also to be performed proceed to 
Section 12.10.  Note:  TVS utilizes a different LCS than the TS.  

12.9 Total Suspended Solids Determination (TSS) 

12.9.1 Record Filter IDs and weights in Electronic Logbook for samples and 
batch QC. 

12.9.2 Prepare the filter system with a fresh pre-weighed filter.  Handle the 
filter with forceps only.  Wet the filter with a small volume of Nanopure 
water to seat it.  Discard the rinse water. 

12.9.3 Method blank (MB) – Using a graduated cylinder measure out 1000mL 
of Nanopure water, record the volume in Electronic Logbook, and filter.  

12.9.4 Laboratory Control Sample (LCS) – Using a graduated cylinder measure 
out 50mL of NSI Solution (or equivalent); record the volume in 
Electronic Logbook, and filter.  

12.9.5 Sample Duplicate (DUP) – At least one DUP must be analyzed per ten 
samples. 

12.9.6 For wastewater, the Pace Analytical Services, Inc. - Green Bay 
Laboratory uses 500mL in order to meet Wisconsin Reporting Limit 
requirement of 2.0 mg/L. 

12.9.7 Shake the sample thoroughly and measure the chosen aliquot using a 
graduated cylinder. 

12.9.8 Filter the sample and wash the filter 3 times with approximately 10mL of 
Nanopure water.  Maintain the filter vacuum for about 1 minute after 
filtration is complete. 
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12.9.9 Remove the filter with forceps and place it back into the evaporating 
dish. 

12.9.10   Place the batch of filters and residue to dry in the oven a minimum of 3 
hours at 103-105°C. 

12.9.11   After drying, remove from oven and place into the desiccator to cool.  
After the samples have cooled, record the constant weight of the 
samples. 

12.9.12   If Total Volatile Suspended Solids (TVSS) are also to be performed 
proceed to Section 12.10.  TVSS utilizes a different LCS than TSS. 

12.10 Total Dissolved Solids (TDS) 

12.10.1 For each sample and QC point place a pre-dried evaporating beaker on 
the balance and record the weight.  The initial weights must be 
confirmed by obtaining a second weight.  The weight change must be 
≤0.0005g before use. 

12.10.2 Prepare the filter system with a fresh filter.  Handle the filter with forceps 
only.  Wet the filter with a small volume of Nanopure water to seat it.  
Discard the rinse water. 

12.10.3 Method blank (MB) – Using a graduated cylinder measure out 50mL of 
Nanopure (or equivalent) water, record the volume in Electronic 
Logbook, and filter.  

12.10.4 Laboratory Control Sample (LCS) – Using a graduated cylinder measure 
out 50mL of NSI Solution (or equivalent), record the volume in 
Electronic Logbook, and filter.   

12.10.5 Sample Duplicate (DUP) – At least one DUP must be analyzed per ten 
samples. 

12.10.6 Shake the sample thoroughly and measure a 50mL aliquot using a 
graduated cylinder. 

12.10.7 Filter the sample and wash with three successive 10-mL volumes of 
reagent-grade water, allow complete drainage between washings, and 
continue the application of vacuum for about 3 min after filtration is 
complete. 

12.10.8 Transfer the filtrate to a pre-weighed dried evaporating beaker, rinsing 
the flask three times 

12.10.9 Place the samples to dry in the TDS oven.  Use temperature program 
PrG1.  The oven starts out at < 95� and increases in temperature to 95� 
and is held for 6 hours.  It is then ramped according to the program until 
it reaches 178 - 182�.  It is then held there for a minimum of 1 hour.  
The minimum duration the samples must go through PrG1 is 8 hours and 
30 min. 
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TDS Oven Program (PrG1)  
 Temperature (C) Ramp Time (Hour) Hold Time (Hour) 

Step 1 95 0.5 ---- 
Step 2 95 ---- 6.0 
Step 3 180 1.0 ---- 
Step 4 180 ---- 72 

 

12.10.10 After minimum time frame, remove from oven and place into the 
desiccator to cool.  After the samples have cooled, record the constant 
weight of the samples. 

12.11 Total Volatile Solids (TVS) 

12.11.1 For each sample and QC point place a pre-dried evaporating beaker on 
the balance and record the weight.  The initial weights must be 
confirmed by obtaining a second weight.  The weight change must be 
≤0.0005g before use. 

12.11.2 Method blank (MB) – Using a graduated cylinder, measure out 50mL of 
Nanopure water and pour into a tared evaporating beaker. Record the 
weight in Electronic Logbook. 

12.11.3 Laboratory Control Sample (LCS) – Using a graduated cylinder, measure 
out 50mL of ERA DataPacK Total Volatile Solids Standard (or 
equivalent) and pour into a tared evaporating beaker.  Record the weight 
in Electronic Logbook. 

12.11.4 Sample Duplicate (DUP) – At least one DUP must be analyzed per ten 
samples. 

12.11.5 Sample 

12.11.5.1   For Solids Samples – Weight out 1.0 to 1.5g of sample in      a 
pre-dried, tared evaporating beaker.   Record the weight in 
Electronic Logbook. 

12.11.5.2   For Aqueous Samples - Shake the sample thoroughly and 
measure an aliquot (between 1mL and 50mL, typically 50mL) 
into a pre-dried evaporating beaker using a graduated cylinder.  
Record the volume in Electronic Logbook. 

12.11.6 Follow TS Section to obtain a dried residue. 

12.11.7 Place the evaporating beaker or filter and evaporating dish into the 
muffle furnace at 550ºC for 1 hour. 

12.11.8 After 1 hour, remove from muffle furnace and place into the desiccator 
to cool.  After the samples have cooled, record the constant weight of the 
samples. 
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12.12 Total Volatile Suspended Solids (TVSS) 

12.12.1 Method blank (MB) – Using a graduated cylinder, measure out 1000mL 
of Nanopure (or equivalent) water and record the volume in Electronic 
Logbook. 

12.12.2 Laboratory Control Sample (LCS) – Using a graduated cylinder, measure 
out 50mL of ERA DataPacK Total Volatile Solids Standard (or 
equivalent) by using a graduated pipette to subsample from the standard 
stirring on a stir plate.  Record the volume in Electronic Logbook. 

12.12.3 Sample Duplicate (DUP) – At least one DUP must be analyzed per ten 
samples. 

12.12.4   Shake the sample thoroughly and measure the chosen aliquot using a 
graduated cylinder.  Record the volume in Electronic Logbook. 

12.12.5   Follow TSS Section to obtain a dried residue. 

12.12.6  Place the filter and evaporating dish into the muffle furnace at 550ºC for 
1 hour. Write the filter number on the evaporating dish – paper label will 
burn off. 

12.12.7   After 1 hour, remove from muffle furnace and place into the desiccator 
to cool.  After the samples have cooled, record the constant weight of the 
samples in Electronic Logbook. 

12.13 Fractional Organic Carbon (FOC) and Organic Matter (OM) 

12.13.1   For each sample and QC point place a pre-dried evaporating beaker on 
the balance and record the weight.  The initial weights must be 
confirmed by obtaining a second weight.  The weight change must be 
≤0.0005g before use. 

12.13.2   Method blank (MB) – Using a graduated cylinder, measure out 50mL of 
Nanopure (or equivalent) water and pour into a tared evaporating beaker.  
Record the weight in Electronic Logbook.  

12.13.3   Laboratory Control Sample (LCS) – Using a graduated cylinder, 
measure out 50mL of ERA DataPacK Total Volatile Solids Standard (or 
equivalent) by using a graduated pipette to subsample from the standard 
stirring on a stir plate.  Record the volume in Electronic Logbook.  

12.13.4   Sample Duplicate (DUP) – At least one DUP must be analyzed per ten 
samples. 

12.13.5   Samples – Into a tared evaporating beaker weigh out about 1.0-1.5g of 
sample.  Record the weight in Electronic Logbook. 

12.13.6   Follow TS Section to obtain a dried residue. 

12.13.7   Place the evaporating beakers into the muffle furnace at 440ºC for 1 
hour. 
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12.13.8 After 1 hour, remove from muffle furnace and place into the desiccator 
to cool.  After the samples have cooled, record the constant weight of the 
samples in Electronic Logbook. 

12.14 Entering Results into Horizon 

12.14.1   Post samples and batch QC using Electronic Logbook. 

12.14.2   Evaluate batch QC in Horizon. 

13. Quality Control 

13.1 Refer to the most current version of the Pace Quality Manual Appendix I Quality 
Control Calculations and SOP S-GB-Q-009 Common Laboratory Calculations and 
Statistical Evaluation of Data for equations and calculation details. 

13.2 Method Blank (MB) – A MB is carried through all prep procedures and analyzed at a 
frequency of 5%, or one per batch of up to 20 environmental samples.  

13.2.1 TS, TDS, TVS, FOC, and OM all use 50mL of deionized water for the 
method blank. 

13.2.2 TSS and TVSS both use 1000mL of deionized water for the method 
blank. 

13.2.3 Tests that are reported in %: 

13.2.3.1 The MB is evaluated in mg/Kg.   

13.2.3.2 The mg/kg result must be less than 20 mg/kg.  

13.2.3.3 Sample data can be reported if the sample mg/Kg result is 10x 
greater than the method blank. The value reported in Epic Pro 
will be adjusted to 0%. 

13.2.4 Tests that are reported in mg/L Acceptance Criteria:  

13.2.4.1 The MB is evaluated for both positive and negative bias and 
must have an absolute value less than the LOQ.  For samples 
reporting down to the LOD, the MB measurements are evaluated 
to the LOD.  In these cases qualify applicable samples for MB 
measurements from >LOD to <LOQ. 

13.2.4.2 If the MB is greater than the LOQ, perform the following: 
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13.2.4.2.1 Check for errors in calculations.  If an error or problem 
is found and can be corrected by amending the 
calculations and the result falls within the limits, accept 
the data and report without a qualifier flag. 

13.2.4.2.2 If there is sufficient sample available and hold time 
remaining, re-prepare the MB and all associated.  If the 
MB is less than the LOQ in this analysis, accept the 
second set of data.  If the MB is still outside the RL 
after re-analysis, contact the PM to determine the 
resolution.  If the client does not require additional 
work, report the data, applying an appropriate flag to 
the samples associated with the non-compliant MB. 

13.2.4.2.3 If sufficient sample volume is not available, report the 
sample data with a qualifier flag on each of the samples 
associated with the non-compliant MB.  Contact the 
project manager regarding the occurrence.  

13.2.4.3 MB data qualifying 

13.2.4.3.1 In the absence of project specific requirements, samples 
with concentrations greater than 10 times the absolute 
blank measurement may be reported unqualified. 

13.2.4.3.2 In the absence of project specific requirements, samples 
that have no detections may be reported unqualified if 
the blank measurement demonstrates a positive bias. 

13.2.4.3.3 In the absence of project specific requirements, samples 
that have no detections must be qualified if the blank 
measurement demonstrates a negative bias. 

13.2.4.3.4 For samples that need qualification resulting from MB 
measurements that are positive, apply a B data qualifier 
to the analyte.  B = “Analyte was detected in the 
associated method blank.” 

13.2.4.3.5 For samples that need qualification resulting from MB 
measurements that are negative, apply a hand entered 
qualifier with the measurement and the units.  "Analyte 
was measured in the associated method blank at a 
concentration of -#.# units."  

13.3 Laboratory Control Sample (LCS) – The LCS is carried through all preparation 
procedures with frequency of 5% or one per batch of up to 20 environmental 
samples.   

13.3.1 ERA DataPacK Total Volatile Solids Standard (Cat. # 913) is used for 
TVS, FOC, and OM analysis.  Equivalent can be used. 
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13.3.2 NSI Solutions (Cat # QCI-084) is used for TS, TSS, and TDS analysis, or 
equivalent.  Equivalent can be used. 

13.3.3 A Laboratory Control Spike Duplicate (LCSD) must be analyzed if the 
client requests one. 

13.3.4 The LCS recovered concentration must be within calculated in-house 
limits or default limits of ± 20%.   

13.3.5 For tests that are reported in %, the LCS is evaluated in mg/L.  In 
addition the TVSS LCS is evaluated at the TSS level.  There is no 
standard for volatile analysis after filtration. 

13.3.6 When measurements are outside the control limits, check for errors in 
calculations, standards preparation, and spiking.  If an error or problem is 
found and can be corrected by amending the calculations and the results 
falls within the limits, accept the data and report without a qualifier flag. 

13.3.7 If no errors are found, sufficient sample is available and within hold, re-
prepare the LCS (and/or LCSD) and all associated samples. If the 
recovery is within the limits in the analysis, accept the second set of data.  
If the recovery is still outside the limits after re-analysis, contact the PM 
to determine the resolution.  If the client does not require additional 
work, report the data, applying an appropriate flag to the samples 
associated with the non-compliant LCS.   

13.3.8 If sufficient sample volume is not available or the samples are now 
outside of hold, report the sample data with a qualifier flag (L0) on each 
of the samples associated with the non-compliant LCS (and/or LCSD).  
Contact the project manager regarding the occurrence. 

13.3.9 When an LCSD is performed, the precision between the LCS and LCSD 
must be ≤5% RPD. 

13.3.10 When measurements are outside the control limits, check for errors in 
calculations, standards preparation and spiking.  If an error or problem is 
found and can be corrected by amending the calculations and the results 
falls within the limits, accept the data and report without a qualifier flag. 

13.3.11 If no calculation errors are found when measurements are outside the 
control limits, flag the parent sample with an appropriate data qualifier. 

13.4 Duplicate – Analyze one sample in duplicate per 10 samples or less. The sample 
used for the duplicate is selected at random, unless specified by the client.   

13.4.1 The relative percent different (RPD) between duplicates must be ≤5%. 

13.4.2 When measurements are outside the control limits, check for errors in 
calculations, standards preparation and spiking.  If an error or problem is 
found and can be corrected by amending the calculations and the results 
falls within the limits, accept the data and report without a qualifier flag. 
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13.4.3 If no calculation errors are found when measurements are outside the 
control limits, flag the parent sample with an “R1” data qualifier 

13.5 Constant Weight – Place the samples back into the 103-105ºC oven, and/or 
440/550ºC muffle furnace for 15 minutes and repeat cooling, weighing, and 
desiccating steps until weight change is ≤0.0005g or the weight loss between the two 
weights is less than 4%.   

13.6 Balance – The balance must be verified daily across the range of use, before use, as 
per the most current version of SOP S-GB-Q-030 Support Equipment. 

13.6.1 Each weighing of the batch is bracketed at the beginning and end with 
either a 1g or 50g verification. 

13.6.2 1g for TSS and TVSS with a tolerance of ± 0.0100g 

13.6.3 50g for TS, TDS, TVS, OM, and FOC with a tolerance of ± 0.5000g 

13.7 Oven – The oven temperature must be within required specifications before placing 
samples into oven and the temp is recorded in the Electronic Logbook with the 
correction factor, as per the most current version of SOP S-GB-Q-030 Support 
Equipment. 

13.8 Hold – When preparation of a sample exceeds 7 days past the time of collection, 
notify the project manager before proceeding.  If a sample is run past 7 days after 
collection, flag the result with an “appropriate data qualifier and file a LabTrack. 

14. Data Analysis and Calculations 

14.1 Total Solids (TS), Total Suspended Solids (TSS), Total Dissolved Solids (TDS) in 
mg/L = [(A – B) x 1000 x 1000]/V   

Where:        V = sample volume (mL) 

Total Solids   A = final weight (dry weight of residue and dish, g) 
B = dish weight (g) 

 
Total Suspended Solids  A = final weight (dry weight of residue and filter, g) 

B = filter weight (g) 
 

Total Dissolved Solids  A = final weight (dry weight of residue and dish, g)  
      B = dish weight (g) 

 

14.2 Volatile Solids  = (A – D) x 1000 x 1000 

(TVS and TVSS mg/L)        V 
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14.3 Volatile Solids  = (A – D) x 100 

(TVS %)          (A – B) 
 

14.4 % FOC   = ((1-((D-B) / (A – B))) x 100) x (0.58) 

14.5 % OM    = ((1-((D-B) / (A-B))) x 100) 

Where: 

A = dry weight (weight of dried residue and dish, g) 
B = dish weight (g) 
C = weight of wet sample and dish (g) 
D = muffled weight (weight of residue and dish after ignition, g) 
V = volume (mL) 

14.6 Precision – The relative percent difference (RPD) is calculated as: 

 
RPD = S – D  * 100 

   (S + D)/2 
 

Where:  S = sample value 
  D = duplicate value 

14.7 Constant Weight is calculated as: 

 
Constant Weight (%) = FW – CW  * 100 

            (FW + CW)/2 
 

Where:  FW = First Weighing, mg 
 CW = Confirmation Weighing, mg 

If FW – CW is 0.0005 g or less, then there is not a need to calculate as 
a percentage 
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15. Data Assessment and Acceptance Criteria for Quality Control Measures 

QUALITY CONTROL 
Preparation 
Method  
Quality Control 
Measure  

SM 2540G – ASTM D2974-87 
 
 
 
Frequency Acceptance Criteria 

Method Blank (MB) 
 

One per batch, up to 20 environmental 
samples, whichever is more frequent.  

For solid samples the MB must be < 20 mg/Kg 
and is reported as 0%. 
For aqueous samples the MB absolute value must 
be <RL.  Detections > MDL but < RL must be 
evaluated for data qualification. 

Laboratory Control 
Spike and Duplicate 
(LCS/LCSD) 

One per batch, up to 20 environmental 
samples, whichever is more frequent.  
None performed on TVSS. 

Recovery must be within ± 20% of the true value. 
RPD must be < 5% 

Duplicate (DUP) One pair per batch of samples, up to 
10 environmental samples, whichever 
is more frequent.   

RPD must be < 5% 

 

16. Corrective Actions for Out-of-Control Data 

ANALYST/TECHNICIAN DATA ASSESSMENT 
Analytical Method 
Acceptance 
Criteria 
Data Assessment 
Measure  

SM2540G – ASTM 2974-87 
If these conditions are not 
achieved  

Method Blank  1 
Duplicate   2 
Accuracy & 
Precision 
Laboratory 
Control Spikes 

 3 

 
1. If not <LOQ, verify by second analysis.  If second analysis confirms contamination for target analyte at or greater 

than the LOQ, re-digest sample batch and batch QC provided sufficient sample volume remains.  If insufficient 
sample volume remains, consult with project manager and client on how to proceed.  For MB detections greater 
than or equal to the LOD, but less than the LOQ; qualify applicable sample results. For negative measurements 
more negative than the LOD, applicable data is given the following data qualifier:  "Analyte was measured in the 
associated method blank at a concentration of -#.# units."  

* For positive MB failures, samples that are non-detection need not be qualified.  In addition, samples that are 
greater than 10 times the MB detection need not be qualified.  

* For negative MB failures samples that are greater than 10 times the MB detection need not be qualified. 

2. If the DUP fails precision control limits, flag the DUP and parent with the appropriate data qualifier. 

3. Verify failure by second analysis.  If second analysis confirms LCS (LCSD) failure, re-analyze sample batch and 
batch QC provided sufficient sample hold and volume remains.  If insufficient sample hold or volume remains, 
consult with project manager and client on how to proceed. 
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17. Contingencies for Handling Out-of-Control or Unacceptable Data 

17.1 See Section 16 

18. Method Performance 

18.1 There are several requirements that must be met to insure that this procedure 
generates accurate and reliable data.  A general outline of requirements has been 
summarized below.  Further specifications may be found in the Laboratory Quality 
Manual and specific Standard Operating Procedures.   

18.2 The analyst must read and understand this procedure with written documentation 
maintained in his/her training file. Additionally, staff must read and understand the 
Pace SOP: S-GB-S-001 Regulated Soil Handling (most current revision) in addition 
to receiving Regulated Soil Training upon hire and annually thereafter. 

18.3 The LOD (MDL) determination is based on the EPA Definition and Procedure for 
the Determination of the Method Detection Limit, Revision 2, December 2016.  On 
page one it states MDL determinations using spiked samples may not be appropriate 
for all gravimetric methods (e.g., residue or total suspended solids), but an MDL 
based on method blanks can be determined in such cases.  Pace Analytical follows 
this direction and sets the MDLB to the highest method blank result for a pool of 
<100 method blanks, or by using the method blank result at the 99th percentile for a 
pool of ≥100 method blanks.   The results of these studies are retained in the quality 
assurance office.  The LOD is evaluated annually at a minimum. 

18.4 An initial demonstration of capability (IDOC) must be performed per the most recent 
version of S-ALL-Q-020, Orientation and Training Procedures (most current 
revision or replacement).  A continuing demonstration of capability (CDOC) must be 
performed annually.  A record of the DOCs will be maintained in his/her QA file 
with written authorization from the Laboratory Manager and Quality Manager. 

18.5 Periodic performance evaluation (PE) samples are analyzed per the most recent 
version of S-GB-Q-021 PE/PT Program (most current revision or replacement), to 
demonstrate continuing competence.  All results are stored in the QA office.  These 
are performed twice a year per matrix where applicable.  Pes are performed for TDS, 
TS, TSS, and TVS tests. 

19. Method Modifications 

19.1 Standard Methods 2540A 1997, Editorial Revisions, 2011 3. Sample Handling and 
Preservation describes the sample hold as Preferably do not hold samples more than 
24 h.  In no case hold sample more than 7 d.  EPA 160.4 1971 describes the hold to 
be analysis should begin as soon as possible.  Pace Analytical WI follows the hold 
time instructions of 7 days from 40 CFR Part 136 TABLE II – Required Containers, 
Preservation Techniques, and Holding Times lines 53, 54, 55, and 57. As per the WI 
DNR the aqueous criteria is applied to solid samples. 
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19.2  Standard Methods 2540A 1997, Editorial Revisions, 2011 3. Sample Handling and 
Preservation describes the sample preservation as Refrigerate sample at 4� up to the 
time of analysis to minimize microbiological decomposition of solids.  EPA 160.4 
1971 describes the hold to be analysis should begin as soon as possible.  Pace 
Analytical WI follows the preservation instructions of ≤6� from 40 CFR Part 136 
TABLE II – Required Containers, Preservation Techniques, and Holding Times lines 
53, 54, 55, and 57.  As per the WI DNR the aqueous criteria is applied to solid 
samples. 

19.3 EPA 160.4 1971 list the applicable matrices as sewage, activated sludge, industrial 
wastes, or bottom sediments.  Since this is a Clean Water Act method Pace 
Analytical WI applies this method to aqueous samples. 

19.4 ASTM D2974 1995 list the applicable matrices as peat and other organic soils such 
as organic clays, silts and mucks.  Pace Analytical WI applies this method to all solid 
samples. 

19.5 Pace Analytical WI when performing FOC by ASTM D2987 follows Test Method C 
where the muffle furnace is set to 440�. 

19.6 Standard Methods 2540 1997, Editorial Revisions, 2011 for all methods with the 
exception of G, mention to choose a sample volume to yield between 2.5 and 200 mg 
of dried residue.  Pace Analytical reduces sample volume in an attempt to achieve 
this range, but if it is still outside of this range the data may be reported.  

19.7 Standard Methods 2540G 1997, Editorial Revisions, 2011 place 25 to 50 g of sample 
in a prepared evaporating dish and weigh.  Similarly ASTM D2974 1995 says to use 
at least 50g.  Pace Analytical uses a sample volume of 1.0 g at a minimum.  This 
enables a faster drying time and also limits the issue moisture being trapped in the 
solid sample. 

20. Instrument/Equipment Maintenance 

20.1 Maintain the analytical balance, ovens, and furnaces according to the most current 
revision of SOP S-GB-Q-030, Support Equipment. 

21. Troubleshooting 

21.1 Refer to the support equipment operating manual. 

22. Safety 

22.1 Standards and Reagents: The toxicity and carcinogenicity of standards and reagents 
used in this method have not been fully defined.  Each chemical compound should be 
treated as a potential health hazard.  Reduce exposure by the use of gloves, lab coats 
and safety glasses. Standard solutions should be prepared in a hood whenever 
possible. A reference file of Safety Data Sheets (SDS) is made available to all 
personnel involved in the chemical analysis, and is located at the following link: 
https://msdsmanagement.msdsonline.com/c0ce0b0a-17d3-4f3c-afc6-
25352729b299/ebinder/?nas=True. A formal safety plan has been prepared and is 
distributed to all personnel with documented training. 
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22.2 Samples: Take precautions when handling samples.  Samples should always be 
treated as potentially hazardous “unknowns”.  The use of personal protective 
equipment (gloves, lab coats and safety glasses) is required when handling samples.  
In the event a sample container must be opened, it is recommended to perform this in 
a hood whenever possible. 

22.3 Regulated soil samples are to be handled in accordance with Pace SOP: S-GB-S-001, 
Regulated Soil Handling (most current revision or replacement). 

23. Waste Management 

23.1 Procedures for handling waste generated during this analysis are addressed in S-GB-
W-001, Waste Handling and Management (most current revision or replacement). 

23.2 In order to minimize the amount of waste generated during this procedure, analyst 
should prepare reagents in an amount which may be used in a reasonable amount of 
time (e.g., before a reagent expires). 
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24. Pollution Prevention  

24.1 Pollution prevention encompasses any technique or procedure that reduces or 
eliminates the quantity or toxicity of waste at the point of generation.   

24.2 The laboratory Chemical Hygiene Plan/Health and Safety Plan contains additional 
information on pollution prevention. 

25. References 

25.1 Pace Analytical Quality Assurance Manual (most current revision or replacement). 

25.2 The NELAC Institute (TNI); Volume 1, Module 2, “Quality Systems” (most current 
revision or replacement). 

25.3 Standard Methods for the Examination of Water and Wastewater, SM Method 2540 
B-2011. 

25.4 Standard Methods for the Examination of Water and Wastewater, SM 2540 C-2011. 

25.5 Standard Methods for the Examination of Water and Wastewater, SM 2540 D-2011 

25.6 Standard Methods for the Examination of Water and Wastewater, SM 2540 G-2011. 

25.7 ASTM D2974-87, Standard Test Methods for Moisture, Ash, and Organic Matter of 
Peat and Other Organic Soils, May 29, 1987 

25.8 VA30007.00.004, Recommendations Regarding the Sampling and Analysis of 
Fractional Organic Carbon (FOC) in Soils, Technical Decision Compendium, Rule 
OAC 3745-300-07, March 2000 

26. Tables, Diagrams, Flowcharts, Appendices, Addenda, etc. 

26.1 Flow charts – Attachment I.   
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27. Revisions 

 

Document Number Reason for Change Date 

S-GB-I-068-Rev.03 

Cover Page: Updated SOP Name to include all methods. 
Section 9.1: Added Make/Model of Analytical Balance. 
Sections 9.7 and 9.11: Added Make/Model of Ovens and 
Muffle furnace used. 
Section 12.7.13 and 12.10.4: Updated reference from 
Section 11.X to 12.X accordingly. 

01Dec2014 

S-GB-I-068-Rev.04 

Updated numbering throughout SOP. 
Section 12.8: Added Table 4: TDS Oven Program. 
Section 13.3.10 and 13.4: Updated RPD to 5% criteria. 
Section 22.1: Updated to SDS from MSDS. 
Table 4 updated to 5, Table 5 updated to 6. 

22Sept2015 

S-GB-I-068-Rev.05 

Cover Page: Updated QM name. 
Section 12.8.7: Added requirement to rinse with 3-10mL 
volumes of reagent water and allow to drain for 3 
minutes. 

13Jun2016 

S-GB-I-068-Rev.06 

Throughout Document: Updated Pace Analytical Services, 
Inc to Pace Analytical Services, LLC  
General: made administrative edits that do not affect the 
policies or procedures within the document. 
Section(s) 12, 18, and 22: Added information on 
Regulated Soils. 
Section 8: Removed definitions found in Pace QM, 
added definitions for FOC. 
Section(s) 9 and 10: Changed to Table format. 
Section 12 and 13: Updated to match current practice 
which did not impact data quality. 
Section 19: Added applicable modifications. 

11Jan2018 
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Attachment I – TS and TVS FLOWCHART 
 

                              

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start

Always perform daily balance and oven temperature checks and record. 

Weigh and record the weight of a pre-dried beaker. 

Shake sample and measure a 50mL aliquot using a graduated cylinder and pour into dried beaker. 

Remove from oven, place into desiccator to cool. 

Place into 103-105ºC drying oven overnight. 

Document the “dry weights” in Electronic Logbook.

Repeat drying, cooling, desiccating, and weighing process for samples until 
constant weight is obtained.  

TS analysis has been completed.  Post results into Epic Pro.  Hand in for 
secondary approval of data.  Continue for TVS. 

Place residue into 550ºC muffle furnace for 1 hour.  Document the “muffle weights” of samples in 
Electronic Logbook. Repeat drying, cooling, desiccating, and weighing process for samples until constant 

weight is obtained

Post results into Epic Pro.  Hand in for secondary approval of data. 

Stop
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Attachment I – TSS FLOWCHART 
 

                              

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start

Always perform daily balance and oven temperature checks and record. 

Prepare filter system with pre-weighed filter. 

Shake sample toughly and measure appropriate volume using a graduated cylinder. 

Remove filter with forceps and place back into evaporating dish. 

Filter sample and rinse three times. 

Place into 103-105ºC drying oven a minimum of 3 hours.

 
Remove from oven, place into desiccator to cool. 

Document the “dry weights” in Electronic Logbook. 

Repeat drying, cooling, desiccating, and weighing process for samples until constant weight is obtained. 

Post results into Epic Pro.  Hand in for secondary approval of data. 

Stop
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 Attachment I – TDS FLOWCHART 
 

                              

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start

Always perform daily balance and oven temperature checks and record. 

Prepare filter system with filter. 

Shake sample toughly and measure a 50mL aliquot using a graduated cylinder. 

Transfer the filtrate to a pre-weighed dried evaporating beaker. Rinse flask three times. 

Filter sample. Rinse filter three times. 

Place into 178-182ºC drying oven and run PrG1.

After a minimum of 8.5 hours, remove from oven, place into desiccator to cool. 
 

Document the “dry weights” in Electronic Logbook. 

Repeat drying, cooling, desiccating, and weighing process for samples until constant weight is obtained. 

Post results into Epic Pro.  Hand in for secondary approval of data. 

Stop
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Attachment I – TVS and TVSS FLOWCHART 

                              

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment I – OM and FOC FLOWCHART 

                              

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start

Always perform daily balance and oven temperature checks and record. 

Obtain dried residue from applicable total solid determinations (TS, TSS) 

Place residue into 550ºC muffle furnace for 1 hour.  Obtain the “muffle weights” and document in 
Electronic Logbook. Repeat drying, cooling, desiccating, and weighing process for samples until constant 

weight is obtained

Post results into Epic Pro.  Hand in for secondary approval of data. 

Stop

Start

Always perform daily balance and oven temperature checks and record.

Obtain dried residue from total solid determinations (TS) 

Place the residue into 440ºC muffle furnace for 1 hour.  Obtain the “muffle weights” and document in 
Electronic Logbook. Repeat drying, cooling, desiccating, and weighing process for samples until constant 

weight is obtained

Post results into Epic Pro.  Hand in for secondary approval of data. 

Stop



WELL/
POINT ID BEDROCK UNIT

SCREENED 
INTERVAL

(ft bgs)

APRIL & 
OCTOBER 
GAUGING

APRIL VOC 
SAMPLING

OCTOBER 
VOC 

SAMPLING
APRIL/ OCTOBER 
PCB SAMPLING PUMP TYPE**

GWE-1* Lone Rock/ Wonewoc 55-175 x x x NA
MW-1 Unconsolidated  14-24 x x Peristaltic
MW-2S Unconsolidated  19-29 x NA
MW-2D Upper Lone Rock 39-44 x x x Peristaltic
MW-3S Unconsolidated  19-29 x x Peristaltic
MW-3D Upper Lone Rock 48-53 x x x Peristaltic
MW-3D2 Lower Lone Rock 76-81 x x x Peristaltic
MW-3D3 Lower Wonewoc/

Upper Eau Claire 
214-224 x x GeoSub

MW-4S Unconsolidated/ 
Upper Lone Rock 

35-50 x x NA

MW-4D Lower Lone Rock 65-70 x x NA
MW-4D2 Lower Lone Rock 91-96 x x x Bladder
MW-5S Upper Lone Rock 34-44 x x Peristaltic
MW-5D Lower Lone Rock 75-80 x x x Peristaltic
MW-5D2 Lower Wonewoc 166-171 x x x Bladder
MW-5D3 Lower Wonewoc/

Upper Eau Claire 
225-235 x x x GeoSub

MW-6S Unconsolidated/ 
Upper Lone Rock 

32-42 x x x Bladder

MW-6D Lower Lone Rock 66-71 x x x Bladder
MW-7 Unconsolidated  25-35 x NA
MW-8 Unconsolidated  24-34 x NA
MW-9D Upper Lone Rock 44-49 x x Peristaltic
MW-9D2 Lower Lone Rock 64-69 x x x Peristaltic
MW-10S Unconsolidated  11-21 x NA
MW-11S Unconsolidated  24-34 x x NA
MW-12S Unconsolidated  3-13 x NA
MW-17 Upper Wonewoc 160-170 x x x Bladder
MW-18S Unconsolidated  20-30 x NA
MW-21D2 Upper/Lower Wonewoc 110-170 x NA
MW-22S Unconsolidated  25-35

MW-22D Upper Lone Rock 45-50
MW-23S Unconsolidated  25-35
MW-23D Upper Lone Rock 45-50
MW-24 Upper Lone Rock 30-40 x x NA
MW-25D Upper Wonewoc 120-130 x x Bladder
MW-25D2 Upper Wonewoc 160-170 x x x Bladder
MW-26S Unconsolidated  6.8-16.8 x NA
MW-27D Lower Wonewoc 130-140 x x x Bladder
MW-27D2 Lower Wonewoc 170-180 x x Bladder
MW-28 Unconsolidated  28-38 x x x Peristaltic
MW-29S Unconsolidated  24-34 x x Peristaltic
MW-29D Upper Lone Rock 45-50 x x Bladder
MP-13 Port 1 Lower Wonewoc 163-167 x x Westbay
MP-13 Port 2 Lower Wonewoc 135-139 x x Westbay
MP-13 Port 3 Upper Wonewoc 121-125 x x Westbay
MP-13 Port 4 Upper Wonewoc 102-106 x x Westbay
MP-13 Port 5 Lower Lone Rock 81-85 x x Westbay
MP-13 Port 6 Lower Lone Rock 67-71 x x Westbay
MP-13 Port 7 Upper Lone Rock 44-48 x x Westbay

Table 1
Groundwater Monitoring Plan - 2018

Madison-Kipp Corporation
201 Waubesa Street
Madison, Wisconsin

Well Abandoned on January 16, 2018
Well Abandoned on January 16, 2018
Well Abandoned on January 16, 2018
Well Abandoned on January 16, 2018

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\269392\0001\Files for L-001\Attach 3\07-Groundwater Sampling Summary Table _Pump Type.xlsx Page 1 of 2



WELL/
POINT ID BEDROCK UNIT

SCREENED 
INTERVAL

(ft bgs)

APRIL & 
OCTOBER 
GAUGING

APRIL VOC 
SAMPLING

OCTOBER 
VOC 

SAMPLING
APRIL/ OCTOBER 
PCB SAMPLING PUMP TYPE**

Table 1
Groundwater Monitoring Plan - 2018

Madison-Kipp Corporation
201 Waubesa Street
Madison, Wisconsin

MP-14 Port 1 Lower Wonewoc 170-178 x x Westbay
MP-14 Port 2 Lower Wonewoc 135-140 x x x Westbay
MP-14 Port 3 Upper Wonewoc 100-105 x x Westbay
MP-14 Port 4 Lower Lone Rock 70-75 x NA
MP-15 Port 1 Lower Wonewoc 177-187 x x Westbay
MP-15 Port 2 Lower Wonewoc 142-146 x x Westbay
MP-15 Port 3 Lower Wonewoc 120-125 x x Westbay
MP-15 Port 4 Upper Wonewoc 100-105 x x Westbay
MP-15 Port 5 Upper Wonewoc 88-92 x x Westbay
MP-16 Port 1 Lower Wonewoc 175-179 x x Westbay
MP-16 Port 2 Lower Wonewoc 140-144 x x x Westbay
MP-16 Port 3 Upper Wonewoc 106-116 x x Westbay
MP-16 Port 4 Lower Lone Rock 80-84 x NA

Total Sample Points: 56 15 40 8
Notes:

* = The GWE-1 influent sample results from the month of the sampling event will be used.

** = Due to site groundwater fluctuation, the water elevation is observed at lower elevations requiring the pump type to be changed. 

Update By: A. Stehn 12/11/17

Checked By: B. Wachholz 1/29/18
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GW VOCs (1) duplicate for every 
10 (or fewer) primary 

samples

(1) MS for every 20 (or 
fewer) analytical samples

(1) MSD for every 20 (or 
fewer) analytical 

samples

(1) Field Blank per 
groundwater monitoring 

event.

(1) Trip Blank per 
groundwater monitoring 

event (if applicable)

GW PCBs (1) duplicate for every 
10 (or fewer) primary 

samples

(1) MS for every 20 (or 
fewer) analytical samples

(1) MSD for every 20 (or 
fewer) analytical 

samples

(1) Field Blank per 
groundwater monitoring 

event.

(1) Trip Blank per 
groundwater monitoring 

event (if applicable)

GW Wet 

chemistry(2)

(1) duplicate for every 
10 (or fewer) primary 

samples

(1) MS for every 20 (or 
fewer) analytical samples

(1) MSD for every 20 (or 
fewer) analytical 

samples

(1) Field Blank per 
groundwater monitoring 

event.

(1) Trip Blank per 
groundwater monitoring 

event (if applicable)

(1)    Field (equipment) blanks will be collected at the specified frequency only when non-disposable and non-dedicated sampling equipment is used.
(2)    Wet chemistry represents  total suspended solids (TSS) and total dissolved solids (TDS). 

Notes:

GW = groundwater

VOC = volatile organic compounds

TBD = to be determined

NA = not applicable

Footnotes:

Table 2
Field Quality Control Sample Summary

MATRIX
FIELD EQUIPMENT 

BLANKS(1)
TRIP 

BLANKS

ANALYTE/
ANALYTICAL 

GROUP
FIELD

DUPLICATES
MATRIX SPIKES 

(MS)

MATRIX SPIKE
DUPLICATES

(MSD)

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\269392\0001\Files for L-001\Attach 3\08-QA_QC Sample Table.xlsx Page 1 of 1



\\ntapb‐madison\msn‐vol6\‐\WPMSN\PJT2\269392\0001\Files for L‐001\Attach 3\09‐Data verification summary.docx  Page 1 of 1 

Madison-Kipp Corporation 
Madison, Wisconsin 

Quality Assurance and Field Sampling Plan 
April 24, 2018 

Laboratory and TRC Data Verification/Assessment Summary and Project Personnel 

Lab verification for PCB sampling is conducted as follows: 

 First, Pace Analytical Services, LLC is both WDNR (Wisconsin) and NELAC‐certified for 

the testing required for this program.  In being certified, there are numerous lab verification 

processes that are performed, including agency SOP review, agency audits, and required 

proficiency testing (inter alia). 

 Second, all of the methods utilized for this project involve standard SW‐846 and EPA 

“verifications” in the form of routine quality control, including CCVs, LCSs, blanks, and 

MS/MSDs, all at a standard frequency as required by the agency and SW‐846 protocols.  

These quality control procedures are explicitly described in a combination of the method 

SOPs and the laboratory Quality Manual. 

 Lastly, TRC performs blind field duplicates as described in Response 3a and in the field 

quality control sampling summary table (in Attachment 3). 

TRC conducts a data assessment following internal data review protocols upon receipt of all 

laboratory analytical data packages for this site.  The data assessment includes the following: 

 Checks that the COC matches the lab report (sample IDs, date, time, requested analyses, 

and comparison to the work order, if available), and 

 Review the field and trip blanks, surrogate recoveries, lab QC, to identify any impact non‐

compliant QC and blank contamination has on the data. 

Project Personnel 
For Pace Analytical Services, LLC in Madison, WI, the Quality Manager is Pat Letterer.  For 

Pace Analytical Services, LLC in Green Bay, WI, the Quality Manager is Kate Verbeten. 

For TRC, the Project Manager is Katherine Vater and the Data Quality Assurance Manager is 

Peggy Popp.  As needed, you can contact Katherine Vater, the Project Manager for TRC, and she 

will transmit project‐related information to Peggy Popp. 
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Madison-Kipp Corporation 
Madison, Wisconsin 

Quality Assurance and Field Sampling Plan 
April 24, 2018 

Project Records Retention 

TRC’s project records are available electronically from TRC and will be maintained for ten 

years.  TRC began work on the Site in 2016. 

Records for the site prior to 2016 are available from MKC and/or WDNR. 

Since February 19, 2018, copies of all new documents have been and will continue to be 

provided to USEPA upon generation. 
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Attachment 4 

Groundwater Analytical Results Summary (February 21, 2018) 

   



Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft 14 - 24 ft
SAMPLE DATE ACTION LIMIT STANDARD 04/08/2010 03/29/2011 04/11/2012 01/15/2013 04/21/2013 07/18/2013 10/09/2013 04/22/2014 10/23/2014 04/14/2015 10/21/2015 10/13/2016 10/04/2017
VOCs
1,1,1,2-Tetrachloroethane 7 70 < 0.25   < 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   
1,1,1-Trichloroethane 40 200 < 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   
1,1,2-Trichloroethane 0.5 5 < 0.25   < 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   
1,1-Dichloroethene 0.7 7 1.1 0.95 0.94 J 0.84 J < 0.31   < 0.31   0.62 J  < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   
1,2,4-Trimethylbenzene 96 480 < 0.2   < 0.2   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.06   
1,2-Dibromoethane 0.005 0.05 < 0.2   < 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   
1,2-Dichlorobenzene 60 600 < 0.2   < 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   
1,2-Dichloropropane 0.5 5 < 0.5   < 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   
1,2,3-Trichlorobenzene NE NE < 0.25   < 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   
1,2,4-Trichlorobenzene 14 70 < 0.25   < 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   
1,3,5-Trimethylbenzene 96 480 < 0.2   < 0.2   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   
2-Butanone 800 4000 NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3   
2-Hexanone NE NE NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   
4-Methyl-2-pentanone 50 500 NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   
Acetone 1800 9000 NA NA NA NA NA NA NA NA NA NA NA < 3.4   7.5 BJ  
Benzene 0.5 5 < 0.2   < 0.2   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   
Bromodichloromethane 0.06 0.6 < 0.2   < 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   
Bromoform 0.44 4.4 < 0.2   < 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   
Bromomethane 1 10 < 0.5   < 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   
Carbon disulfide 200 1000 NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   
Carbon tetrachloride 0.5 5 < 0.8   < 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   
Chloroform 0.6 6 < 0.2   < 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   
Chloromethane 3 30 < 0.3   < 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.75 BJ  2.2   
cis-1,2-Dichloroethene 7 70 51 58 38 41 23 25 27 25 22 20 8 3.6   2.8   
Dichlorodifluoromethane 200 1000 < 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   
Ethylbenzene 140 700 < 0.5   < 0.5   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   
Isopropylbenzene NE NE < 0.2   < 0.2   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   
m,p-Xylene 400 2000 NA NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   
Methyl tert-butyl ether 12 60 < 0.5   < 0.5   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   
Methylene chloride 0.5 5 < 1   < 1   8.5 < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.14   < 0.14   
Naphthalene 10 100 < 0.25   < 0.25   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   
n-Butylbenzene NE NE < 0.2   < 0.2   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   
n-Hexane 120 600 NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   
n-Propylbenzene NE NE < 0.5   < 0.5   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.1   
o-Xylene 400 2000 NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   
p-Isopropyltoluene NE NE < 0.2   < 0.2   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   
sec-Butylbenzene NE NE < 0.25   < 0.25   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   
Styrene 10 100 < 0.5   < 0.5   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   0.07 BJ  
tert-Butylbenzene NE NE < 0.2   < 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   
Tetrachloroethene 0.5 5 32 9 23 22 10 11 18 19 16 16 4.4 5.5 4
Toluene 160 800 < 0.5   < 0.5   < 0.15   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 0.053   
trans-1,2-Dichloroethene 20 100 0.97   0.93   0.77 J  0.78 J  < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   0.22 J  0.16 J  
Trichloroethene 0.5 5 33 20 24 25 23 18 23 28 19 21 6.2 3.8 2
Vinyl chloride 0.02 0.2 1.5 1.1 0.86 0.63 < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   
Xylenes, Total 400 2000 < 0.5   < 0.5   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.12   

Total PCBs
Aroclor-1016 0.003 0.03 NA NA NA < 0.17   NA NA NA NA NA NA NA NA NA
Aroclor-1232 0.003 0.03 NA NA NA < 0.091   NA NA NA NA NA NA NA NA NA
Aroclor-1242 0.003 0.03 NA NA NA < 0.13   NA NA NA NA NA NA NA NA NA
Aroclor-1248 0.003 0.03 NA NA NA < 0.11   NA NA NA NA NA NA NA NA NA
Total Detected PCBs 0.003 0.03 NA NA NA ND NA NA NA NA NA NA NA NA NA

Dissolved PCBs
Aroclor-1016 0.003 0.03 NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1232 0.003 0.03 NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 0.003 0.03 NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 0.003 0.03 NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Detected PCBs 0.003 0.03 NA NA NA NA NA NA NA NA NA NA NA NA NA

Solids
Total Dissolved Solids NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Suspended Solids (TSS) NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes on Page 55.

2/21/2018
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-2S MW-2S MW-2S MW-2S MW-2S MW-2S MW-2S MW-2S MW-2S
19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft

04/08/2010 03/30/2011 04/11/2012 01/14/2013 04/20/2013 07/18/2013 10/10/2013 04/17/2014 10/16/2014

< 0.25   < 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   
< 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   
< 0.25   < 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   
< 0.5   < 0.5   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   
< 0.2   < 0.2   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.2   < 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   
< 0.2   < 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   
< 0.5   < 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   
< 0.25   < 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   
< 0.25   < 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   
< 0.2   < 0.2   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

< 0.2   < 0.2   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   
< 0.2   < 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.2   < 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   
< 0.5   < 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   

NA NA NA NA NA NA NA NA NA
< 0.8   < 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   
< 0.2   < 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   
< 0.3   < 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   
< 0.5   < 0.5   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   
< 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   
< 0.5   < 0.5   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.2   < 0.2   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA
< 0.5   < 0.5   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   
< 1   < 1   8.6 < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   

< 0.25   < 0.25   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   
< 0.2   < 0.2   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   

NA NA NA NA NA NA NA NA NA
< 0.5   < 0.5   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   

NA NA NA NA NA NA NA NA NA
< 0.2   < 0.2   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.25   < 0.25   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   
< 0.5   < 0.5   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   
< 0.2   < 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

1.6 1.3 1.2 1.3 1.3 0.81 J 1.1 1.3 1
< 0.5   < 0.5   < 0.15   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.5   < 0.5   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   
< 0.2   < 0.2   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   
< 0.2   < 0.2   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   
< 0.5   < 0.5   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   

NA NA NA < 0.17   NA NA NA NA NA
NA NA NA < 0.091   NA NA NA NA NA
NA NA NA < 0.13   NA NA NA NA NA
NA NA NA < 0.11   NA NA NA NA NA
NA NA NA ND NA NA NA NA NA

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D
39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft 39 - 44 ft

04/08/2010 10/01/2010 03/30/2011 04/11/2012 01/15/2013 04/20/2013 07/18/2013 10/10/2013 04/17/2014 10/16/2014 04/14/2015 10/21/2015 01/25/2016 04/21/2016 07/19/2016 10/13/2016 1/19/2017 04/12/2017 10/04/2017

< 8   < 0.25   < 4   < 0.31   < 0.5   < 0.5   < 0.25   < 0.25   < 0.25   < 0.50   < 0.25   < 0.46   < 0.55   < 1.1   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 16   < 0.5   < 8   < 0.26   < 0.4   < 0.4   < 0.2   < 0.2   < 0.20   < 0.40   < 0.20   < 0.38   < 0.50   < 1.0   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 8   < 0.25   < 4   < 0.3   < 0.56   < 0.56   < 0.28   < 0.28   < 0.28   < 0.56   < 0.28   < 0.35   < 0.50   < 1.0   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 16   < 0.5   < 8   < 0.29   < 0.62   < 0.62   < 0.31   < 0.31   < 0.31   < 0.62   < 0.31   < 0.39   < 0.70   < 1.4   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 6.4   < 0.2   < 3.2   < 0.22   < 0.28   < 0.28   < 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.36   < 0.30   < 0.60   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 6.4   < 0.2   < 3.2   < 0.45   < 0.72   < 0.72   < 0.36   < 0.36   < 0.36   < 0.72   < 0.36   < 0.39   < 0.65   < 1.3   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 6.4   < 0.2   < 3.2   < 0.21   < 0.54   < 0.54   < 0.27   < 0.27   < 0.27   < 0.54   < 0.27   < 0.33   0.45 J  < 0.76   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 16   < 0.5   < 8   < 0.36   < 0.4   < 0.4   < 0.2   < 0.2   < 0.20   < 0.40   < 0.20   < 0.43   < 0.50   < 1.0   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 8   < 0.25   < 4   < 0.36   < 0.48   < 0.48   < 0.24   < 0.24   < 0.24   < 0.48   < 0.24   < 0.46   < 0.23   < 0.45   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   
< 8   < 0.25   < 4   < 0.22   < 0.62   < 0.62   < 0.31   < 0.31   < 0.31   < 0.62   < 0.31   < 0.34   0.85 J  < 0.77   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   

< 6.4   < 0.2   < 3.2   < 0.23   < 0.36   < 0.36   < 0.18   < 0.18   < 0.18   < 0.36   < 0.18   < 0.25   < 0.38   < 0.75   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   
NA NA NA NA NA NA NA NA NA NA NA NA < 15   < 30   < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA NA < 4.8   < 9.5   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA NA < 3.9   < 7.7   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA NA < 17   < 34   < 3.4   < 3.4   < 3.4   15 BJ  < 3.4   

< 6.4   < 0.2   < 3.2   < 0.12   < 0.15   < 0.15   < 0.074   < 0.074   < 0.074   < 0.15   < 0.074   < 0.15   < 0.45   < 0.89   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   
< 6.4   < 0.2   < 3.2   < 0.23   < 0.34   < 0.34   < 0.17   < 0.17   < 0.17   < 0.34   < 0.17   < 0.37   < 0.39   < 0.77   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 6.4   < 0.2   < 3.2   < 0.45   < 0.56   < 0.56   < 0.28   < 0.28   < 0.28   < 0.56   < 0.28   < 0.48   < 0.44   < 0.88   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 16   < 0.5   < 8   < 0.49   < 0.62   < 0.62   < 0.31   < 0.31   < 0.31   < 0.62   < 0.31   < 0.80   < 3.0   < 5.9   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA NA < 0.27   < 0.53   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   
< 26   < 0.8   < 13   < 0.28   < 0.52   < 0.52   < 0.26   < 0.26   < 0.26   < 0.52   < 0.26   < 0.38   < 0.19   < 0.38   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 6.4   < 0.2   < 3.2   < 0.25   < 0.4   < 0.4   < 0.2   < 0.2   < 0.20   < 0.40   < 0.20   < 0.37   < 0.31   < 0.62   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   
< 9.6   < 0.3   < 4.8   < 0.24   < 0.36   < 0.36   < 0.18   < 0.18   < 0.18   < 0.36   < 0.18   < 0.32   < 0.80   < 1.6   0.20 J  0.81 BJ  0.33 BJ  0.30 J+  1.4 J  
< 16   0.67   < 8   < 0.22   < 0.24   < 0.24   < 0.12   < 0.12   < 0.12   < 0.24   < 0.12   < 0.41   < 0.55   < 1.1   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 16   < 0.5   < 8   < 0.26   < 0.4   < 0.4   < 0.2   < 0.2   < 0.20   < 0.40   < 0.20   < 0.54   < 0.55   < 1.1   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 16   < 0.5   < 8   < 0.14   < 0.26   < 0.26   < 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.18   < 0.27   < 0.54   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   
< 6.4   < 0.2   < 3.2   < 0.21   < 0.28   < 0.28   < 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.39   < 0.41   < 0.81   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA NA < 0.29   < 0.57   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   
< 16   < 0.5   < 8   < 0.28   < 0.48   < 0.48   < 0.24   < 0.24   < 0.24   < 0.48   < 0.24   < 0.39   < 0.70   < 1.4   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 32   < 1   < 16   8.1 < 1.4   < 1.4   < 0.68   < 0.68   < 0.68   < 1.4   < 0.68   < 1.6   < 0.70   < 1.4   < 0.14   < 0.14   0.82 BJ < 0.14   < 0.14   
< 8   < 0.25   < 4   < 0.24   < 0.32   < 0.32   < 0.16   < 0.16   < 0.16   < 0.32   < 0.16   < 0.34   < 0.44   < 0.88   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   

< 6.4   < 0.2   < 3.2   < 0.21   < 0.26   < 0.26   < 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.39   < 0.70   < 1.4   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
NA NA NA NA NA NA NA NA NA NA NA NA < 1.1   < 2.1   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   

< 16   < 0.5   < 8   < 0.19   < 0.26   < 0.26   < 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.41   < 0.50   < 1.0   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
NA NA NA NA NA NA NA NA NA NA NA NA < 0.29   < 0.58   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   

< 6.4   < 0.2   < 3.2   < 0.24   < 0.34   < 0.34   < 0.17   < 0.17   < 0.17   < 0.34   < 0.17   < 0.36   < 0.43   < 0.85   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 8   < 0.25   < 4   < 0.19   < 0.3   < 0.3   < 0.15   < 0.15   < 0.15   < 0.30   < 0.15   < 0.40   < 0.65   < 1.3   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 16   < 0.5   < 8   < 0.26   < 0.2   < 0.2   < 0.1   < 0.1   < 0.10   < 0.20   < 0.10   < 0.39   < 0.33   < 0.65   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   
< 6.4   < 0.2   < 3.2   < 0.24   < 0.28   < 0.28   < 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.40   < 0.60   < 1.2   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   
1400 1300 1000 610 720 910 580 440 450 540 250 210 85 290 81 28 22 19 38
< 16   < 0.5   < 8   < 0.15   < 0.22   < 0.22   < 0.11   < 0.11   < 0.11   < 0.22   < 0.11   < 0.15   0.30 J  < 0.53   < 0.053   0.090 J  0.090 BJ  < 0.053   < 0.053   
< 16   < 0.5   < 8   < 0.27   < 0.5   < 0.5   < 0.25   < 0.25   < 0.25   < 0.50   < 0.25   < 0.35   < 0.55   < 1.1   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   

20 16 9.8 5.4 5.1 6.4 4.1 3 2.5 2.1 1.2 0.73 0.60 J < 0.62   0.24 J  0.10 J  0.12 BJ  0.12 J  0.09 J  
< 6.4   < 0.2   < 3.2   < 0.13   < 0.2   < 0.2   < 0.1   < 0.1   < 0.10   < 0.20   < 0.10   < 0.20   < 0.80   < 1.6   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   
< 16   < 0.5   < 8   < 0.3   < 0.14   < 0.14   < 0.068   < 0.068   < 0.068   < 0.14   < 0.068   < 0.22   < 0.29   < 0.58   < 0.058   < 0.058   < 0.12   < 0.12   < 0.12   

NA NA NA NA < 0.18   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA < 0.096   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA < 0.14   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA < 0.11   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S MW-3S1 MW-3S1,3 MW-3S MW-3S1 MW-3S1 MW-3S MW-3S MW-3S1 MW-3S MW-3S MW-3S MW-3S MW-3S
19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft 19 - 29 ft

04/07/2010 03/29/2011 04/12/2012 11/30/2012 12/18/2012 12/19/2012 12/28/2012 01/03/2013 01/15/2013 01/15/2013 01/31/2013 02/12/2013 02/12/2013 02/12/2013 02/12/2013 02/28/2013 03/12/2013 04/16/2013 07/16/2013 10/10/2013 04/16/2014 10/22/2014 04/13/2015 10/21/2015 10/13/2016 10/05/2017

< 8   < 6.3   < 1.6   < 1.3   NA NA NA NA NA < 0.25   NA NA NA < 0.25   < 0.25   NA < 0.25   < 0.25   < 0.5   < 0.5   < 1.3   < 0.25   < 1.3   < 0.92   < 2.2   < 2.8   
< 16   < 13   < 1.3   < 1   NA NA NA NA NA < 0.2   NA NA NA < 0.2   < 0.2   NA < 0.2   < 0.2   < 0.4   < 0.4   < 1.0   < 0.20   < 1.0   < 0.76   < 2.0   < 2.5   
< 8   < 6.3   < 1.5   < 1.4   NA NA NA NA NA < 0.28   NA NA NA < 0.28   < 0.28   NA < 0.28   < 0.28   < 0.56   < 0.56   < 1.4   < 0.28   < 1.4   < 0.70   < 2.0   < 2.5   

< 16   < 13   < 1.5   < 1.6   NA NA NA NA NA < 0.31   NA NA NA < 0.31   < 0.31   NA < 0.31   < 0.31   < 0.62   < 0.62   < 1.6   < 0.31   < 1.6   < 0.78   < 2.8   < 3.5   
< 6.4   < 5   < 1.1   < 0.7   NA NA NA NA NA < 0.14   NA NA NA < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.28   < 0.28   < 0.70   < 0.14   < 0.70   < 0.72   < 1.2   < 1.5   
< 6.4   < 5   < 2.3   < 1.8   NA NA NA NA NA < 0.36   NA NA NA < 0.36   < 0.36   NA < 0.36   < 0.36   < 0.72   < 0.72   < 1.8   < 0.36   < 1.8   < 0.77   < 2.6   < 3.3   
< 6.4   < 5   < 1.1   < 1.4   NA NA NA NA NA < 0.27   NA NA NA < 0.27   < 0.27   NA < 0.27   < 0.27   < 0.54   < 0.54   < 1.4   < 0.27   < 1.4   < 0.67   < 1.5   < 1.9   
< 16   < 13   < 1.8   < 1   NA NA NA NA NA < 0.2   NA NA NA < 0.2   < 0.2   NA < 0.2   < 0.2   < 0.4   < 0.4   < 1.0   < 0.20   < 1.0   < 0.86   < 2.0   < 2.5   
< 8   < 6.3   < 1.8   < 1.2   NA NA NA NA NA < 0.24   NA NA NA < 0.24   < 0.24   NA < 0.24   < 0.24   < 0.48   < 0.48   < 1.2   < 0.24   < 1.2   < 0.92   < 0.90   < 1.1   
< 8   < 6.3   < 1.1   < 1.6   NA NA NA NA NA < 0.31   NA NA NA < 0.31   < 0.31   NA < 0.31   < 0.31   < 0.62   < 0.62   < 1.6   < 0.31   < 1.6   < 0.68   < 1.5   < 1.9   

< 6.4   < 5   < 1.2   < 0.9   NA NA NA NA NA < 0.18   NA NA NA < 0.18   < 0.18   NA < 0.18   < 0.18   < 0.36   < 0.36   < 0.90   < 0.18   < 0.90   < 0.51   < 1.5   < 1.9   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 60   < 75   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 19   < 24   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 15   < 19   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 68   < 85   

< 6.4   < 5   < 0.6   1.5 J NA NA NA NA NA 0.42 J  NA NA NA 0.88 0.9 NA 1 0.6 0.70 J 1 < 0.37   0.67 < 0.37   < 0.29   < 1.8   < 2.2   
< 6.4   < 5   < 1.2   < 0.85   NA NA NA NA NA < 0.17   NA NA NA < 0.17   < 0.17   NA < 0.17   < 0.17   < 0.34   < 0.34   < 0.85   < 0.17   < 0.85   < 0.74   < 1.5   < 1.9   
< 6.4   < 5   < 2.3   < 1.4   NA NA NA NA NA < 0.28   NA NA NA < 0.28   < 0.28   NA < 0.28   < 0.28   < 0.56   < 0.56   < 1.4   < 0.28   < 1.4   < 0.97   < 1.8   < 2.2   
< 16   < 13   < 2.5   < 1.6   NA NA NA NA NA < 0.31   NA NA NA < 0.31   < 0.31   NA < 0.31   < 0.31   < 0.62   < 0.62   < 1.6   < 0.31   < 1.6   < 1.6   < 12   < 15   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 1.1   < 1.3   
< 26   < 20   < 1.4   < 1.3   NA NA NA NA NA < 0.26   NA NA NA < 0.26   < 0.26   NA < 0.26   < 0.26   < 0.52   < 0.52   < 1.3   < 0.26   < 1.3   < 0.77   < 0.76   < 0.95   
< 6.4   < 5   3.7 J 5 NA NA NA NA NA 1.6 NA NA NA 3 3.2 NA 4.1 2.7 2.8 3.7 3.4 J 2.4 < 1.0   3 < 1.2   < 1.6   
< 9.6   < 7.5   < 1.2   < 0.9   NA NA NA NA NA < 0.18   NA NA NA < 0.18   < 0.18   NA < 0.18   < 0.18   < 0.36   < 0.36   < 0.90   < 0.18   < 0.90   < 0.64   11 BJ < 4   

83 37 89 98 NA NA NA NA NA < 0.12   NA NA NA 1.6   1.8   NA 5.0   < 0.12   14 58 < 0.60   35 54 36 29 20
< 16   < 13   < 1.3   < 1   NA NA NA NA NA < 0.2   NA NA NA < 0.2   < 0.2   NA < 0.2   < 0.2   < 0.4   < 0.4   < 1.0   < 0.20   < 1.0   < 1.1   < 2.2   < 2.8   
< 16   < 13   < 0.7   < 0.65   NA NA NA NA NA 0.36 J  NA NA NA < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.26   < 0.26   < 0.65   < 0.13   < 0.65   < 0.37   < 1.1   < 1.4   
< 6.4   < 5   < 1.1   < 0.7   NA NA NA NA NA < 0.14   NA NA NA < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.28   < 0.28   < 0.70   < 0.14   < 0.70   < 0.77   < 1.6   < 2   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 1.1   < 1.4   
< 16   < 13   < 1.4   < 1.2   NA NA NA NA NA < 0.24   NA NA NA < 0.24   < 0.24   NA < 0.24   < 0.24   < 0.48   < 0.48   < 1.2   < 0.24   < 1.2   < 0.79   < 2.8   < 3.5   
< 32   < 25   < 3.2   < 3.4   NA NA NA NA NA < 0.68   NA NA NA < 0.68   < 0.68   NA < 0.68   < 0.68   < 1.4   < 1.4   < 3.4   < 0.68   < 3.4   17 < 2.8   < 3.5   
< 8   < 6.3   < 1.2   < 0.8   NA NA NA NA NA < 0.16   NA NA NA < 0.16   < 0.16   NA < 0.16   < 0.16   < 0.32   < 0.32   < 0.80   < 0.16   < 0.80   < 0.67   < 1.8   < 2.2   

< 6.4   < 5   < 1.1   < 0.65   NA NA NA NA NA < 0.13   NA NA NA < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.26   < 0.26   < 0.65   < 0.13   < 0.65   < 0.78   < 2.8   < 3.5   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 4.2   < 5.3   

< 16   < 13   < 0.95   < 0.65   NA NA NA NA NA < 0.13   NA NA NA < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.26   < 0.26   < 0.65   < 0.13   < 0.65   < 0.83   < 2.0   < 2.5   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 1.2   < 1.5   

< 6.4   < 5   < 1.2   < 0.85   NA NA NA NA NA < 0.17   NA NA NA < 0.17   < 0.17   NA < 0.17   < 0.17   < 0.34   < 0.34   < 0.85   < 0.17   < 0.85   < 0.72   < 1.7   < 2.1   
< 8   < 6.3   < 0.95   < 0.75   NA NA NA NA NA < 0.15   NA NA NA < 0.15   < 0.15   NA < 0.15   < 0.15   < 0.3   < 0.3   < 0.75   < 0.15   < 0.75   < 0.80   < 2.6   < 3.3   

< 16   < 13   < 1.3   < 0.5   NA NA NA NA NA < 0.1   NA NA NA < 0.1   < 0.1   NA < 0.1   < 0.1   < 0.2   < 0.2   < 0.50   < 0.10   < 0.50   < 0.77   < 1.3   < 1.6   
< 6.4   < 5   < 1.2   < 0.7   NA NA NA NA NA < 0.14   NA NA NA < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.28   < 0.28   < 0.70   < 0.14   < 0.70   < 0.80   < 2.4   < 3   
2000 1100 1600 2400 NA NA NA NA NA 88 NA NA NA 600 600 NA 750 20 840 1000 630 770 1300 1300 860 690 B
< 16   < 13   < 0.75   < 0.55   NA NA NA NA NA 0.38 J  NA NA NA < 0.11   < 0.11   NA < 0.11   < 0.11   < 0.22   < 0.22   < 0.55   < 0.11   < 0.55   < 0.30   < 1.1   < 1.3   
< 16   < 13   5.4   6.0   NA NA NA NA NA < 0.25   NA NA NA < 0.25   < 0.25   NA < 0.25   < 0.25   < 0.5   4.9   < 1.3   2.7   < 1.3   3.1   3.4 J  < 2.8   
130 66 120 160 NA NA NA NA NA < 0.19   NA NA NA 6.8 6.7 NA 16 < 0.19   26 100 6.9 82 120 90 86 65

< 6.4   < 5   < 0.65   < 0.5   NA NA NA NA NA < 0.1   NA NA NA < 0.1   < 0.1   NA < 0.1   < 0.1   < 0.2   < 0.2   < 0.50   < 0.10   < 0.50   < 0.41   < 3.2   < 4   
< 16   < 13   < 1.5   < 0.34   NA NA NA NA NA 2.4   NA NA NA < 0.068   < 0.068   NA < 0.068   < 0.068   < 0.14   < 0.14   < 0.34   < 0.068   < 0.34   < 0.44   < 1.2   < 2.9   

NA NA NA NA NA NA NA NA NA < 0.18   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA < 0.096   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA < 0.14   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA < 0.11   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 2500   12000   7100   3400   3800   2700   3400   4700   8600   8200   NA NA 13000   NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D
48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft

04/07/2010 10/01/2010 03/30/2011 04/12/2012 11/30/2012 12/19/2012 12/28/2012 01/03/2013 01/16/2013 01/31/2013 02/12/2013 02/12/2013 02/28/2013 03/13/2013 04/16/2013

< 8   < 0.25   < 5   < 0.31   < 1.3   NA NA NA < 0.25   NA NA < 0.25   NA < 0.25   < 0.25   
< 16   < 0.5   < 10   < 0.26   < 1   NA NA NA < 0.2   NA NA < 0.2   NA < 0.2   < 0.2   
< 8   < 0.25   < 5   < 0.3   < 1.4   NA NA NA < 0.28   NA NA < 0.28   NA < 0.28   < 0.28   
< 16   < 0.5   < 10   < 0.29   < 1.6   NA NA NA < 0.31   NA NA < 0.31   NA < 0.31   < 0.31   
< 6.4   < 0.2   < 4   < 0.22   < 0.7   NA NA NA < 0.14   NA NA < 0.14   NA < 0.14   < 0.14   
< 6.4   < 0.2   < 4   < 0.45   < 1.8   NA NA NA < 0.36   NA NA < 0.36   NA < 0.36   < 0.36   
< 6.4   < 0.2   < 4   < 0.21   < 1.4   NA NA NA < 0.27   NA NA < 0.27   NA < 0.27   < 0.27   
< 16   < 0.5   < 10   < 0.36   < 1   NA NA NA < 0.2   NA NA < 0.2   NA < 0.2   < 0.2   
< 8   < 0.25   < 5   < 0.36   < 1.2   NA NA NA < 0.24   NA NA < 0.24   NA < 0.24   < 0.24   
< 8   < 0.25   < 5   < 0.22   < 1.6   NA NA NA < 0.31   NA NA < 0.31   NA < 0.31   < 0.31   

< 6.4   < 0.2   < 4   < 0.23   < 0.9   NA NA NA < 0.18   NA NA < 0.18   NA < 0.18   < 0.18   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 6.4   0.31   < 4   0.39 J  < 0.37   NA NA NA 0.32 J  NA NA 0.29 J  NA < 0.074   0.27 J  
< 6.4   < 0.2   < 4   < 0.23   < 0.85   NA NA NA < 0.17   NA NA < 0.17   NA < 0.17   < 0.17   
< 6.4   < 0.2   < 4   < 0.45   < 1.4   NA NA NA < 0.28   NA NA < 0.28   NA < 0.28   < 0.28   
< 16   < 0.5   < 10   < 0.49   < 1.6   NA NA NA < 0.31   NA NA < 0.31   NA < 0.31   < 0.31   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 26   < 0.8   < 16   < 0.28   < 1.3   NA NA NA < 0.26   NA NA < 0.26   NA < 0.26   < 0.26   
< 6.4   0.78 < 4   0.93 J < 1   NA NA NA 0.89 J NA NA < 0.2   NA < 0.2   < 0.2   
< 9.6   < 0.3   < 6   < 0.24   < 0.9   NA NA NA < 0.18   NA NA < 0.18   NA < 0.18   < 0.18   

510 310 300 350 520 NA NA NA 290 NA NA 200 NA 54 210
< 16   < 0.5   < 10   < 0.26   < 1   NA NA NA < 0.2   NA NA < 0.2   NA < 0.2   < 0.2   
< 16   < 0.5   < 10   < 0.14   < 0.65   NA NA NA < 0.13   NA NA < 0.13   NA < 0.13   < 0.13   
< 6.4   < 0.2   < 4   < 0.21   < 0.7   NA NA NA < 0.14   NA NA < 0.14   NA < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 16   < 0.5   < 10   < 0.28   < 1.2   NA NA NA < 0.24   NA NA < 0.24   NA < 0.24   < 0.24   
< 32   < 1   < 20   < 0.63   < 3.4   NA NA NA < 0.68   NA NA < 0.68   NA < 0.68   < 0.68   
< 8   < 0.25   < 5   < 0.24   < 0.8   NA NA NA < 0.16   NA NA < 0.16   NA < 0.16   < 0.16   

< 6.4   < 0.2   < 4   < 0.21   < 0.65   NA NA NA < 0.13   NA NA < 0.13   NA < 0.13   < 0.13   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 16   < 0.5   < 10   < 0.19   < 0.65   NA NA NA < 0.13   NA NA < 0.13   NA < 0.13   < 0.13   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 6.4   < 0.2   < 4   < 0.24   < 0.85   NA NA NA < 0.17   NA NA < 0.17   NA < 0.17   < 0.17   
< 8   < 0.25   < 5   < 0.19   < 0.75   NA NA NA < 0.15   NA NA < 0.15   NA < 0.15   < 0.15   
< 16   < 0.5   < 10   < 0.26   < 0.5   NA NA NA < 0.1   NA NA < 0.1   NA < 0.1   < 0.1   
< 6.4   < 0.2   < 4   < 0.24   < 0.7   NA NA NA < 0.14   NA NA < 0.14   NA < 0.14   < 0.14   
1700 1500 1200 1100 1800 NA NA NA 660 NA NA 760 NA 150 740
< 16   < 0.5   < 10   < 0.15   < 0.55   NA NA NA < 0.11   NA NA < 0.11   NA < 0.11   < 0.11   
< 16   6.6   < 10   5.9   7.7   NA NA NA 6.0   NA NA 4.0   NA 1.1   4.2   
270 200 170 160 250 NA NA NA 140 NA NA 130 NA 30 120

< 6.4   < 0.2   < 4   < 0.13   < 0.5   NA NA NA < 0.1   NA NA < 0.1   NA < 0.1   < 0.1   
< 16   < 0.5   < 10   < 0.3   < 0.34   NA NA NA < 0.068   NA NA < 0.068   NA < 0.068   < 0.068   

NA NA NA NA NA NA NA NA < 0.18   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA < 0.096   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA < 0.14   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA < 0.11   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA 1700   2100   2400   2200   2000   480   4400   4200   5200   NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D MW-3D3 MW-3D MW-3D MW-3D MW-3D MW-3D
48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft 48 - 53 ft

07/16/2013 10/10/2013 04/18/2014 10/16/2014 04/14/2015 10/21/2015 01/25/2016 04/22/2016 04/22/2016 07/20/2016 10/13/2016 1/19/2017 04/12/2017 10/05/2017

< 0.5   < 0.25   < 0.50   < 0.50   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.4   < 0.2   < 0.40   < 0.40   < 0.20   < 0.38   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.56   < 0.28   < 0.56   < 0.56   < 0.28   < 0.35   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.62   < 0.31   < 0.62   < 0.62   < 0.31   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.28   < 0.14   < 0.28   < 0.28   < 0.14   < 0.36   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 0.72   < 0.36   < 0.72   < 0.72   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.54   < 0.27   < 0.54   < 0.54   < 0.27   < 0.33   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 0.4   < 0.2   < 0.40   < 0.40   < 0.20   < 0.43   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.48   < 0.24   < 0.48   < 0.48   < 0.24   < 0.46   < 0.045   < 0.045   < 0.045   0.18 BJ  < 0.045   < 0.045   < 0.045   < 0.045   
< 0.62   < 0.31   < 0.62   < 0.62   < 0.31   < 0.34   < 0.077   < 0.077   < 0.077   0.16 BJ  < 0.077   < 0.077   < 0.077   < 0.077   
< 0.36   < 0.18   < 0.36   < 0.36   < 0.18   < 0.25   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA < 3.0   4.0 J  5.7 J  < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA < 3.4   14 J  15 J  < 3.4   12 J  33   18 BJ  40   

< 0.15   0.36 J  < 0.15   0.55 J 0.40 J  < 0.15   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   0.36 BJ  0.34 J  0.38 J  
< 0.34   < 0.17   < 0.34   < 0.34   < 0.17   < 0.37   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.56   < 0.28   < 0.56   < 0.56   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.62   < 0.31   < 0.62   < 0.62   < 0.31   < 0.80   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA < 0.053   < 0.053   0.18 J  0.44 J  0.38 J  0.39 J  0.14 J  < 0.053   
< 0.52   < 0.26   < 0.52   < 0.52   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 0.4   0.85 J < 0.40   < 0.40   0.88 J 0.90 J < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   0.19 BJ  < 0.062   0.43 J  
< 0.36   < 0.18   < 0.36   < 0.36   < 0.18   < 0.32   < 0.16   < 0.16   < 0.16   < 0.16   0.31 BJ  0.30 BJ  0.18 J+  2.1   

200 180 170 170 82 48 0.87   0.77   0.69   13 3.6   7.3 10 1.7   
< 0.4   < 0.2   < 0.40   < 0.40   < 0.20   < 0.54   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.26   < 0.13   < 0.26   < 0.26   < 0.13   < 0.18   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   
< 0.28   < 0.14   < 0.28   < 0.28   < 0.14   < 0.39   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   0.11 J  

NA NA NA NA NA NA < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   
< 0.48   < 0.24   < 0.48   < 0.48   < 0.24   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 1.4   < 0.68   < 1.4   < 1.4   < 0.68   < 1.6   0.33 J  < 0.14   < 0.14   < 0.14   0.31 J  0.45 BJ  < 0.14   < 0.14   
< 0.32   < 0.16   < 0.32   < 0.32   < 0.16   < 0.34   < 0.088   < 0.088   < 0.088   0.31 BJ  < 0.088   < 0.088   < 0.088   < 0.088   
< 0.26   < 0.13   < 0.26   < 0.26   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   0.21 J  < 0.21   
< 0.26   < 0.13   < 0.26   < 0.26   < 0.13   < 0.41   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

NA NA NA NA NA NA < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   
< 0.34   < 0.17   < 0.34   < 0.34   < 0.17   < 0.36   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 0.3   < 0.15   < 0.30   < 0.30   < 0.15   < 0.40   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.2   < 0.1   < 0.20   < 0.20   < 0.10   < 0.39   < 0.065   < 0.065   < 0.065   0.15 J  < 0.065   < 0.065   < 0.065   < 0.065   
< 0.28   < 0.14   < 0.28   < 0.28   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   

920 620 730 1100 850 140 3.5 2.3 1.8 4.1 13 5.4 B 0.43 BJ  13 B
< 0.22   < 0.11   < 0.22   < 0.22   < 0.11   < 0.15   0.12 J  < 0.053   < 0.053   0.11 J  < 0.053   0.44 BJ  0.10 J  < 0.053   

4.8   5.2   6.4   9.3   4.3   3.1   < 0.11   < 0.11   < 0.11   0.17 J  < 0.11   < 0.11   < 0.11   < 0.11   
130 100 130 170 92 51 0.86 0.63 0.5 2.2 3.9 11 4.4 2

< 0.2   < 0.1   < 0.20   < 0.20   < 0.10   < 0.20   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   
< 0.14   < 0.068   < 0.14   < 0.14   < 0.068   < 0.22   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.12   < 0.12   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-3D2 MW-3D2 MW-3D2 MW-3D2 MW-3D2 MW-3D2 MW-3D23 MW-3D2 MW-3D23 MW-3D2 MW-3D2 MW-3D2 MW-3D2 MW-3D23 MW-3D2 MW-3D2 MW-3D23 MW-3D2 MW-3D21 MW-3D21 MW-3D23 MW-3D2
76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft

12/31/2009 04/07/2010 07/01/2010 10/01/2010 03/30/2011 04/12/2012 04/12/2012 11/30/2012 11/30/2012 12/19/2012 12/28/2012 01/03/2013 01/16/2013 01/16/2013 01/31/2013 02/12/2013 02/12/2013 02/28/2013 03/13/2013 04/16/2013 04/16/2013 07/16/2013

< 6.3   < 13   < 13   < 0.25   < 13   < 1.6   < 1.6   < 1.3   < 1.3   NA NA NA < 0.5   < 0.5   NA < 0.25   < 0.5   NA < 0.25   < 0.25   < 0.5   < 0.25   
< 13   < 25   < 25   < 0.5   < 25   < 1.3   < 1.3   < 1   < 1   NA NA NA < 0.4   < 0.4   NA < 0.2   < 0.4   NA < 0.2   < 0.2   < 0.4   < 0.2   
< 6.3   < 13   < 13   < 0.25   < 13   < 1.5   < 1.5   < 1.4   < 1.4   NA NA NA < 0.56   < 0.56   NA < 0.28   < 0.56   NA < 0.28   < 0.28   < 0.56   < 0.28   
< 13   < 25   < 25   < 0.5   < 25   < 1.5   < 1.5   < 1.6   < 1.6   NA NA NA < 0.62   < 0.62   NA < 0.31   < 0.62   NA < 0.31   < 0.31   < 0.62   < 0.31   
< 5   < 10   < 10   < 0.2   < 10   < 1.1   < 1.1   < 0.7   < 0.7   NA NA NA < 0.28   < 0.28   NA < 0.14   < 0.28   NA < 0.14   < 0.14   < 0.28   < 0.14   
< 5   < 10   < 10   < 0.2   < 10   < 2.3   < 2.3   < 1.8   < 1.8   NA NA NA < 0.72   < 0.72   NA < 0.36   < 0.72   NA < 0.36   < 0.36   < 0.72   < 0.36   
< 5   < 10   < 10   < 0.2   < 10   < 1.1   < 1.1   < 1.4   < 1.4   NA NA NA < 0.54   < 0.54   NA < 0.27   < 0.54   NA < 0.27   < 0.27   < 0.54   < 0.27   

< 13   < 25   < 25   < 0.5   < 25   < 1.8   < 1.8   < 1   < 1   NA NA NA < 0.4   < 0.4   NA < 0.2   < 0.4   NA < 0.2   < 0.2   < 0.4   < 0.2   
< 6.3   < 13   < 13   < 0.25   < 13   < 1.8   < 1.8   < 1.2   < 1.2   NA NA NA < 0.48   < 0.48   NA < 0.24   < 0.48   NA < 0.24   < 0.24   < 0.48   < 0.24   
< 6.3   < 13   < 13   < 0.25   < 13   < 1.1   < 1.1   < 1.6   < 1.6   NA NA NA < 0.62   < 0.62   NA < 0.31   < 0.62   NA < 0.31   < 0.31   < 0.62   < 0.31   
< 5   < 10   < 10   < 0.2   < 10   < 1.2   < 1.2   < 0.9   < 0.9   NA NA NA < 0.36   < 0.36   NA < 0.18   < 0.36   NA < 0.18   < 0.18   < 0.36   < 0.18   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 5   < 10   < 10   < 0.2   < 10   < 0.6   < 0.6   < 0.37   < 0.37   NA NA NA < 0.15   < 0.15   NA < 0.074   < 0.15   NA < 0.074   < 0.074   < 0.15   < 0.074   
< 5   < 10   < 10   < 0.2   < 10   < 1.2   < 1.2   < 0.85   < 0.85   NA NA NA < 0.34   < 0.34   NA < 0.17   < 0.34   NA < 0.17   < 0.17   < 0.34   < 0.17   
< 5   < 10   < 10   < 0.2   < 10   < 2.3   < 2.3   < 1.4   < 1.4   NA NA NA < 0.56   < 0.56   NA < 0.28   < 0.56   NA < 0.28   < 0.28   < 0.56   < 0.28   

< 13   < 25   < 25   < 0.5   < 25   < 2.5   < 2.5   < 1.6   < 1.6   NA NA NA < 0.62   < 0.62   NA < 0.31   < 0.62   NA < 0.31   < 0.31   < 0.62   < 0.31   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 20   < 40   < 40   < 0.8   < 40   < 1.4   < 1.4   < 1.3   < 1.3   NA NA NA < 0.52   < 0.52   NA < 0.26   < 0.52   NA < 0.26   < 0.26   < 0.52   < 0.26   
< 5   < 10   < 10   0.37   < 10   < 1.3   < 1.3   < 1   < 1   NA NA NA < 0.4   < 0.4   NA < 0.2   < 0.4   NA < 0.2   < 0.2   < 0.4   < 0.2   

< 7.5   < 15   < 15   < 0.3   < 15   < 1.2   < 1.2   < 0.9   < 0.9   NA NA NA < 0.36   < 0.36   NA < 0.18   < 0.36   NA < 0.18   < 0.18   < 0.36   < 0.18   
520 510 460 400 440 440 440 420 400 NA NA NA 320 300 NA 250 260 NA 100 45 < 0.24   10

< 13   < 25   < 25   < 0.5   < 25   < 1.3   < 1.3   < 1   < 1   NA NA NA < 0.4   < 0.4   NA < 0.2   < 0.4   NA < 0.2   < 0.2   < 0.4   < 0.2   
< 13   < 25   < 25   < 0.5   < 25   < 0.7   < 0.7   < 0.65   < 0.65   NA NA NA < 0.26   < 0.26   NA < 0.13   < 0.26   NA < 0.13   < 0.13   < 0.26   < 0.13   
< 5   < 10   < 10   < 0.2   < 10   < 1.1   < 1.1   < 0.7   < 0.7   NA NA NA < 0.28   < 0.28   NA < 0.14   < 0.28   NA < 0.14   < 0.14   < 0.28   < 0.14   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 13   < 25   < 25   < 0.5   < 25   < 1.4   < 1.4   < 1.2   < 1.2   NA NA NA < 0.48   < 0.48   NA < 0.24   < 0.48   NA < 0.24   < 0.24   < 0.48   < 0.24   
< 25   < 50   < 50   < 1   < 50   < 3.2   < 3.2   < 3.4   < 3.4   NA NA NA < 1.4   < 1.4   NA 7.3 < 1.4   NA < 0.68   < 0.68   < 1.4   < 0.68   
< 6.3   < 13   240 < 0.25   13 < 1.2   < 1.2   < 0.8   < 0.8   NA NA NA < 0.32   < 0.32   NA < 0.16   < 0.32   NA < 0.16   < 0.16   < 0.32   < 0.16   
< 5   < 10   < 10   < 0.2   < 10   < 1.1   < 1.1   < 0.65   < 0.65   NA NA NA < 0.26   < 0.26   NA < 0.13   < 0.26   NA < 0.13   < 0.13   < 0.26   < 0.13   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 13   < 25   < 25   < 0.5   < 25   < 0.95   < 0.95   < 0.65   < 0.65   NA NA NA < 0.26   < 0.26   NA < 0.13   < 0.26   NA < 0.13   < 0.13   < 0.26   < 0.13   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 5   < 10   < 10   < 0.2   < 10   < 1.2   < 1.2   < 0.85   < 0.85   NA NA NA < 0.34   < 0.34   NA < 0.17   < 0.34   NA < 0.17   < 0.17   < 0.34   < 0.17   
< 6.3   < 13   < 13   < 0.25   < 13   < 0.95   < 0.95   < 0.75   < 0.75   NA NA NA < 0.3   < 0.3   NA < 0.15   < 0.3   NA < 0.15   < 0.15   < 0.3   < 0.15   
< 13   < 25   < 25   < 0.5   < 25   < 1.3   < 1.3   < 0.5   < 0.5   NA NA NA < 0.2   < 0.2   NA < 0.1   < 0.2   NA < 0.1   < 0.1   < 0.2   < 0.1   
< 5   < 10   < 10   < 0.2   < 10   < 1.2   < 1.2   < 0.7   < 0.7   NA NA NA < 0.28   < 0.28   NA < 0.14   < 0.28   NA < 0.14   < 0.14   < 0.28   < 0.14   
4900 4400 3900 3900 3800 2600 2600 2800 2800 NA NA NA 1200 1100 NA 1700 1700 NA 800 850 710 440
< 13   < 25   < 25   < 0.5   < 25   < 0.75   < 0.75   < 0.55   < 0.55   NA NA NA < 0.22   < 0.22   NA < 0.11   < 0.22   NA < 0.11   < 0.11   < 0.22   < 0.11   
< 13   < 25   < 25   7.0   < 25   6.4   5.8   5.6   5.6   NA NA NA 4.9   4.5   NA 3.2   3.5   NA 0.62 J  < 0.25   < 0.5   < 0.25   
280 240 240 240 230 190 190 190 180 NA NA NA 110 120 NA 120 120 NA 50 24 < 0.38   8.7
< 5   < 10   < 10   0.65 < 10   < 0.65   < 0.65   < 0.5   < 0.5   NA NA NA < 0.2   < 0.2   NA 0.22 J < 0.2   NA < 0.1   < 0.1   < 0.2   < 0.1   

< 13   < 25   < 25   < 0.5   < 25   < 1.5   < 1.5   < 0.34   < 0.34   NA NA NA < 0.14   < 0.14   NA < 0.068   < 0.14   NA < 0.068   < 0.068   < 0.14   < 0.068   

NA NA NA NA NA NA NA NA NA NA NA NA < 0.17   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA < 0.093   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA < 0.13   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA < 0.11   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA 730   730   1300   1800   1500   1000   NA 870   720   NA 1300   NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-3D23 MW-3D2 MW-3D23 MW-3D2 MW-3D23 MW-3D2 MW-3D23 MW-3D2 MW-3D23 MW-3D2 MW-3D23 MW-3D2 MW-3D23 MW-3D2 MW-3D2 MW-3D23 MW-3D2 MW-3D23 MW-3D2 MW-3D2 MW-3D2
76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft 76 - 81 ft

07/16/2013 10/10/2013 10/10/2013 04/16/2014 04/16/2014 10/23/2014 10/23/2014 04/14/2015 04/14/2015 10/22/2015 10/22/2015 01/25/2016 01/25/2016 04/22/2016 07/20/2016 07/20/2016 10/13/2016 10/13/2016 1/19/2017 04/12/2017 10/05/2017

< 0.5   < 0.25   < 0.25   < 1.3   < 1.3   < 0.50   < 0.50   < 1.3   < 1.3   < 4.6   < 4.6   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.4   < 0.2   < 0.2   < 1.0   < 1.0   < 0.40   < 0.40   < 1.0   < 1.0   < 3.8   < 3.8   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.56   < 0.28   < 0.28   < 1.4   < 1.4   < 0.56   < 0.56   < 1.4   < 1.4   < 3.5   < 3.5   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.62   < 0.31   < 0.31   < 1.6   < 1.6   < 0.62   < 0.62   < 1.6   < 1.6   < 3.9   < 3.9   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.28   < 0.14   < 0.14   < 0.70   < 0.70   < 0.28   < 0.28   < 0.70   < 0.70   < 3.6   < 3.6   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 0.72   < 0.36   < 0.36   < 1.8   < 1.8   < 0.72   < 0.72   < 1.8   < 1.8   < 3.9   < 3.9   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.54   < 0.27   < 0.27   < 1.4   < 1.4   < 0.54   < 0.54   < 1.4   < 1.4   < 3.3   < 3.3   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 0.4   < 0.2   < 0.2   < 1.0   < 1.0   < 0.40   < 0.40   < 1.0   < 1.0   < 4.3   < 4.3   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.48   < 0.24   < 0.24   < 1.2   < 1.2   < 0.48   < 0.48   < 1.2   < 1.2   < 4.6   < 4.6   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   
< 0.62   < 0.31   < 0.31   < 1.6   < 1.6   < 0.62   < 0.62   < 1.6   < 1.6   < 3.4   < 3.4   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.36   < 0.18   < 0.18   < 0.90   < 0.90   < 0.36   < 0.36   < 0.90   < 0.90   < 2.5   < 2.5   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   2.0 J  < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   14 BJ  25   

< 0.15   < 0.074   < 0.074   < 0.37   < 0.37   < 0.15   < 0.15   < 0.37   < 0.37   < 1.5   < 1.5   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   
< 0.34   < 0.17   < 0.17   < 0.85   < 0.85   < 0.34   < 0.34   < 0.85   < 0.85   < 3.7   < 3.7   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.56   < 0.28   < 0.28   < 1.4   < 1.4   < 0.56   < 0.56   < 1.4   < 1.4   < 4.8   < 4.8   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.62   < 0.31   < 0.31   < 1.6   < 1.6   < 0.62   < 0.62   < 1.6   < 1.6   < 8.0   < 8.0   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   < 0.053   < 0.053   0.14 J  0.35 J  < 0.053   0.22 J  < 0.053   < 0.053   
< 0.52   < 0.26   < 0.26   < 1.3   < 1.3   < 0.52   < 0.52   < 1.3   < 1.3   < 3.8   < 3.8   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 0.4   < 0.2   < 0.2   < 1.0   < 1.0   < 0.40   < 0.40   < 1.0   < 1.0   < 3.7   < 3.7   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   

< 0.36   < 0.18   < 0.18   < 0.90   < 0.90   < 0.36   < 0.36   < 0.90   < 0.90   < 3.2   < 3.2   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   0.75 BJ  0.63 J  0.52 BJ  < 0.16   5.1
11 21 20 210 220 230 240 270 230 230 220 2.5   2.5   0.84   3.0   3.6   15 17 30 2.1   34

< 0.4   < 0.2   < 0.2   < 1.0   < 1.0   < 0.40   < 0.40   < 1.0   < 1.0   < 5.4   < 5.4   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.26   < 0.13   < 0.13   < 0.65   < 0.65   < 0.26   < 0.26   < 0.65   < 0.65   < 1.8   < 1.8   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   
< 0.28   < 0.14   < 0.14   < 0.70   < 0.70   < 0.28   < 0.28   < 0.70   < 0.70   < 3.9   < 3.9   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   
< 0.48   < 0.24   < 0.24   < 1.2   < 1.2   < 0.48   < 0.48   < 1.2   < 1.2   < 3.9   < 3.9   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 1.4   < 0.68   < 0.68   < 3.4   < 3.4   < 1.4   < 1.4   < 3.4   < 3.4   < 16   < 16   0.31 J  0.19 J  < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   0.68 BJ < 0.14   < 0.14   

< 0.32   < 0.16   < 0.16   < 0.80   < 0.80   < 0.32   < 0.32   < 0.80   < 0.80   < 3.4   < 3.4   < 0.088   < 0.088   < 0.088   0.11 BJ  < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   0.09 BJ  
< 0.26   < 0.13   < 0.13   < 0.65   < 0.65   < 0.26   < 0.26   < 0.65   < 0.65   < 3.9   < 3.9   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   
< 0.26   < 0.13   < 0.13   < 0.65   < 0.65   < 0.26   < 0.26   < 0.65   < 0.65   < 4.1   < 4.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   
< 0.34   < 0.17   < 0.17   < 0.85   < 0.85   < 0.34   < 0.34   < 0.85   < 0.85   < 3.6   < 3.6   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 0.3   < 0.15   < 0.15   < 0.75   < 0.75   < 0.30   < 0.30   < 0.75   < 0.75   < 4.0   < 4.0   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.2   < 0.1   < 0.1   < 0.50   < 0.50   < 0.20   < 0.20   < 0.50   < 0.50   < 3.9   < 3.9   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   

< 0.28   < 0.14   < 0.14   < 0.70   < 0.70   < 0.28   < 0.28   < 0.70   < 0.70   < 4.0   < 4.0   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   
840 150 150 1800 1700 1700 1700 1800 1800 2200 2200 12 13 7.4 18 19 20 18 14 2.3 B 0.92 B 

< 0.22   < 0.11   < 0.11   < 0.55   < 0.55   < 0.22   < 0.22   < 0.55   < 0.55   < 1.5   < 1.5   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   0.11 BJ  < 0.053   < 0.053   
< 0.5   0.52 J  < 0.25   3.1 J  3.9 J  3.0   3.3   4.6 J  < 1.3   < 3.5   < 3.5   < 0.11   0.11 J  < 0.11   0.13 J  0.13 J  0.22 J  0.17 J  0.22 J  < 0.11   0.28 J  

12 9.8 9.9 120 130 140 140 160 140 130 130 2.4 2.5 0.84 2.4 2.7 6.7 7.2 19 4.4 0.8
< 0.2   < 0.1   < 0.1   < 0.50   < 0.50   < 0.20   < 0.20   < 0.50   < 0.50   < 2.0   < 2.0   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   0.17 J < 0.16   < 0.16   < 0.16   

< 0.14   < 0.068   < 0.068   < 0.34   < 0.34   < 0.14   < 0.14   < 0.34   < 0.34   < 2.2   < 2.2   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.12   < 0.12   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-3D3 MW-3D33 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3 MW-3D3
214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft 214 - 224 ft
07/24/2012 07/24/2012 11/27/2012 12/19/2012 12/31/2012 01/03/2013 01/18/2013 01/31/2013 02/15/2013 02/27/2013 03/13/2013 04/19/2013 07/16/2013 10/07/2013 04/16/2014 10/16/2014 04/13/2015 10/19/2015 10/13/2016 10/05/2017

< 0.25   < 0.25   < 0.25   NA NA NA < 0.25   NA < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   NA NA NA < 0.2   NA < 0.2   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   
< 0.28   < 0.28   < 0.28   NA NA NA < 0.28   NA < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   NA NA NA < 0.31   NA < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   NA NA NA < 0.14   NA < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   NA NA NA < 0.36   NA < 0.36   NA < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   NA NA NA < 0.27   NA < 0.27   NA < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.2   NA NA NA < 0.2   NA < 0.2   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   
< 0.24   < 0.24   < 0.24   NA NA NA < 0.24   NA < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   NA NA NA < 0.31   NA < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   NA NA NA < 0.18   NA < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   

< 0.074   < 0.074   < 0.074   NA NA NA 0.30 J  NA < 0.074   NA < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   NA NA NA < 0.17   NA < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   NA NA NA < 0.28   NA < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31   NA NA NA < 0.31   NA < 0.31 *  NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   
< 0.26   < 0.26   < 0.26   NA NA NA < 0.26   NA < 0.26   NA < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   NA NA NA < 0.2   NA < 0.2   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   
< 0.18   < 0.18   < 0.18   NA NA NA < 0.18   NA < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.79 BJ  0.58 J  

2.2   2.2   6.8   NA NA NA 15 NA 7.7 NA 6.2   4.0   1.2   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   NA NA NA < 0.2   NA < 0.2   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   
< 0.13   < 0.13   < 0.13   NA NA NA < 0.13   NA < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   NA NA NA < 0.14   NA < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   
< 0.24   < 0.24   < 0.24   NA NA NA < 0.24   NA < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   
< 0.68   < 0.68   < 0.68   NA NA NA < 0.68   NA < 0.68   NA < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.14   < 0.14   
< 0.16   < 0.16   < 0.16   NA NA NA < 0.16   NA < 0.16   NA < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   0.1 BJ  
< 0.13   < 0.13   < 0.13   NA NA NA < 0.13   NA < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   NA NA NA < 0.13   NA < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   NA NA NA < 0.17   NA < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   NA NA NA < 0.15   NA < 0.15   NA < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.1   NA NA NA < 0.1   NA < 0.1   NA < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 0.065   
< 0.14   < 0.14   < 0.14   NA NA NA < 0.14   NA < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   

6.6 6.6 1.7 NA NA NA 1.3 NA 0.72 J NA 0.95 J 0.63 J < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   0.49 J  0.15 BJ  
< 0.11   < 0.11   < 0.11   NA NA NA 0.21 J  NA < 0.11   NA < 0.11   0.53   2.8   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   0.10 J  0.07 J  
< 0.25   < 0.25   < 0.25   NA NA NA < 0.25   NA < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   

1.1 1.2 1.1 NA NA NA 0.40 J  NA < 0.19   NA < 0.19   < 0.19   0.31 J  0.5 < 0.19   < 0.19   < 0.19   < 0.16   < 0.062   < 0.062   
< 0.1   < 0.1   < 0.1   NA NA NA < 0.1   NA < 0.1   NA < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   

< 0.068   < 0.068   < 0.068   NA NA NA < 0.068   NA < 0.068   NA < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.12   

NA NA NA NA NA NA < 0.18   NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA < 0.096   NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA < 0.14   NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA < 0.11   NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 410   350   360   320   300   340   380   670   NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-4S MW-4S3 MW-4S MW-4S MW-4S MW-4S MW-4S MW-4S MW-4S MW-4S MW-4S
35 - 50 ft 35 - 50 ft 35 - 50 ft 35 - 50 ft 35 - 50 ft 35 - 50 ft 35 - 50 ft 35 - 50 ft 35 - 50 ft 35 - 50 ft 35 - 50 ft

04/08/2010 04/08/2010 03/30/2011 04/10/2012 01/15/2013 04/18/2013 07/18/2013 10/08/2013 04/17/2014 10/17/2014 10/05/2017

< 0.25   < 0.25   < 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   NA
< 0.5   < 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA
< 0.25   < 0.25   < 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   NA
< 0.5   < 0.5   < 0.5   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA
< 0.2   < 0.2   < 0.2   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA
< 0.2   < 0.2   < 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   NA
< 0.2   < 0.2   < 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   NA
< 0.5   < 0.5   < 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA
< 0.25   < 0.25   < 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   NA
< 0.25   < 0.25   < 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA
< 0.2   < 0.2   < 0.2   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

< 0.2   < 0.2   < 0.2   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   NA
< 0.2   < 0.2   < 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA
< 0.2   < 0.2   < 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   NA
< 0.5   < 0.5   < 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  NA

NA NA NA NA NA NA NA NA NA NA NA
< 0.8   < 0.8   < 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   NA
< 0.2   < 0.2   < 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA
< 0.3   < 0.3   < 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   NA
< 0.5   < 0.5   < 0.5   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   NA
< 0.5   < 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA
< 0.5   < 0.5   < 0.5   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA
< 0.2   < 0.2   < 0.2   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA

NA NA NA NA NA NA NA NA NA NA NA
< 0.5   < 0.5   < 0.5   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24 *  NA
< 1   < 1   < 1   < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   NA
1.4   1.4   < 0.25   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   NA

< 0.2   < 0.2   < 0.2   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA
NA NA NA NA NA NA NA NA NA NA NA

< 0.5   < 0.5   < 0.5   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA
NA NA NA NA NA NA NA NA NA NA NA

< 0.2   < 0.2   < 0.2   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA
< 0.25   < 0.25   < 0.25   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   NA
< 0.5   < 0.5   < 0.5   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   NA
< 0.2   < 0.2   < 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA

1.5 1.7 1.6 0.96 J 1.4 1.8 0.90 J 1.2 1.9 1.4 NA
< 0.5   < 0.5   < 0.5   0.20 J  < 0.11   < 0.11   0.26 J  < 0.11   < 0.11   < 0.11   NA
< 0.5   < 0.5   < 0.5   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   NA
< 0.2   < 0.2   < 0.2   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   NA
< 0.2   < 0.2   < 0.2   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   NA
< 0.5   < 0.5   < 0.5   < 0.3   < 0.068   < 0.068   0.28 J  < 0.068   < 0.068   < 0.068   NA

NA NA NA NA < 0.17   NA NA NA NA NA < 0.035   
NA NA NA NA < 0.091   NA NA NA NA NA < 0.037   
NA NA NA NA < 0.13   NA NA NA NA NA < 0.038   
NA NA NA NA < 0.11   NA NA NA NA NA < 0.02   
NA NA NA NA ND NA NA NA NA NA ND

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA 3750   
NA NA NA NA NA NA NA NA NA NA < 0.95   
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-4D MW-4D MW-4D MW-4D MW-4D MW-4D MW-4D MW-4D MW-4D MW-4D
65 - 70 ft 65 - 70 ft 65 - 70 ft 65 - 70 ft 65 - 70 ft 65 - 70 ft 65 - 70 ft 65 - 70 ft 65 - 70 ft 65 - 70 ft

04/08/2010 03/30/2011 04/10/2012 01/16/2013 04/18/2013 07/17/2013 10/08/2013 04/17/2014 10/17/2014 10/12/2017

< 0.25   < 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   NA
< 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA
< 0.25   < 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   NA
< 0.5   < 0.5   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA
< 0.2   < 0.2   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA
< 0.2   < 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   NA
< 0.2   < 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   NA
< 0.5   < 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA
< 0.25   < 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   NA
< 0.25   < 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA
< 0.2   < 0.2   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   NA

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

< 0.2   < 0.2   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   NA
< 0.2   < 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA
< 0.2   < 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   NA
< 0.5   < 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  NA

NA NA NA NA NA NA NA NA NA NA
< 0.8   < 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   NA
< 0.2   < 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA
< 0.3   < 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   NA
< 0.5   < 0.5   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   NA
< 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA
< 0.5   < 0.5   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA
< 0.2   < 0.2   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA

NA NA NA NA NA NA NA NA NA NA
< 0.5   < 0.5   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24 *  NA
< 1   < 1   < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   NA

< 0.25   < 0.25   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   NA
< 0.2   < 0.2   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA

NA NA NA NA NA NA NA NA NA NA
< 0.5   < 0.5   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA

NA NA NA NA NA NA NA NA NA NA
< 0.2   < 0.2   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA
< 0.25   < 0.25   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   NA
< 0.5   < 0.5   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   NA
< 0.2   < 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA

0.9 0.7 < 0.22   < 0.17   0.51 J < 0.17   < 0.17   0.58 J < 0.17   NA
< 0.5   < 0.5   < 0.15   < 0.11   < 0.11   0.36 J  < 0.11   < 0.11   < 0.11   NA
< 0.5   < 0.5   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   NA
< 0.2   < 0.2   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   NA
< 0.2   < 0.2   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   NA
< 0.5   < 0.5   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   NA

NA NA NA < 0.17   NA NA NA NA NA < 0.035   
NA NA NA < 0.093   NA NA NA NA NA < 0.037   
NA NA NA < 0.13   NA NA NA NA NA < 0.038   
NA NA NA < 0.11   NA NA NA NA NA < 0.02   
NA NA NA ND NA NA NA NA NA ND

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA 672   
NA NA NA NA NA NA NA NA NA 5.6   
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D2 MW-4D23 MW-4D2 MW-4D2 MW-4D2 MW-4D2
91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft 91 - 96 ft

03/30/2011 04/10/2012 01/16/2013 04/18/2013 07/18/2013 10/07/2013 04/17/2014 10/17/2014 10/21/2015 01/22/2016 04/20/2016 07/19/2016 07/19/2016 10/12/2016 1/19/2017 04/11/2017 10/05/2017

< 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.38   < 0.10   0.13 J  0.17 J  0.18 J  0.27 J  0.24 J  0.30 J  < 0.1   
< 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.5   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.2   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.43   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   
< 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.2   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   

< 0.2   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   < 0.089   < 0.089   0.34 J  < 0.089   < 0.089   < 0.089   
< 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.80   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   
< 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   
< 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   < 0.16   0.20 J  0.18 J  0.52 BJ  0.26 BJ  < 0.16   0.93 J  
< 0.5   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.5   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   0.40 J  < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   
< 0.2   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   
< 0.5   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24 *  < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 1   < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

< 0.25   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   0.13 BJ  
< 0.2   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   
< 0.5   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   
< 0.2   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 0.25   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.5   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.39   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   
< 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   

1.9 0.73 J 1.2 0.92 J 1.2 0.84 J 1.5 1 0.48 J  0.8 0.76 0.45 J  0.55 0.65 0.38 BJ  0.46 BJ  0.61 B 
< 0.5   0.40 J  < 0.11   0.45 J  0.39 J  < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 0.053   < 0.053   < 0.053   0.13 J  0.11 BJ  < 0.053   < 0.053   
< 0.5   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.2   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.16   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   
< 0.2   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   
< 0.5   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   1.8   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.12   < 0.12   < 0.12   

NA NA < 0.16   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA < 0.087   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA < 0.12   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA < 0.1   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-5S MW-5S MW-5S MW-5S3 MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S
34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft 34 - 44 ft

04/07/2010 10/01/2010 04/12/2012 04/12/2012 11/28/2012 01/17/2013 02/13/2013 04/19/2013 07/18/2013 10/04/2013 04/15/2014 10/21/2014 04/13/2015 10/21/2015 10/12/2016 10/04/2017

< 0.25   < 0.25   < 0.31   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.22   < 0.11   
< 0.5   < 0.5   < 0.26   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.20   < 0.1   
< 0.25   < 0.25   < 0.3   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.20   < 0.1   
< 0.5   < 0.5   < 0.29   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.28   < 0.14   
< 0.2   < 0.2   < 0.22   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.12   < 0.06   
< 0.2   < 0.2   < 0.45   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.26   < 0.13   
< 0.2   < 0.2   < 0.21   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.15   < 0.076   
< 0.5   < 0.5   < 0.36   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.20   < 0.1   
< 0.25   < 0.25   < 0.36   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.090   < 0.045   
< 0.25   < 0.25   < 0.22   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.15   < 0.077   
< 0.2   < 0.2   < 0.23   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.15   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 6.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 1.9   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 1.5   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 6.8   3.5 J  

< 0.2   < 0.2   < 0.12   0.40 J  < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.18   < 0.089   
< 0.2   < 0.2   < 0.23   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.15   < 0.077   
< 0.2   < 0.2   < 0.45   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.18   < 0.088   
< 0.5   < 0.5   < 0.49   < 0.49   < 0.31   0.73 J  < 0.31 *  < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 1.2   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.11   < 0.053   
< 0.8   < 0.8   1.2 < 0.28   1.1 < 0.26   1.4 1.1 1.3 1.3 < 0.26   0.79 J < 0.26   1 < 0.076   0.81
< 0.2   0.55   0.84 J 0.88 J 0.79 J 0.79 J < 0.2   < 0.2   < 0.2   0.61 J < 0.20   < 0.20   < 0.20   < 0.37   < 0.12   < 0.062   
< 0.3   < 0.3   < 0.24   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   1.2 BJ  1.3 J  
1.4   10 13 14 4.2   3.8   2.7   2.0   2.9   2.9   < 0.12   < 0.12   < 0.12   < 0.41   < 0.22   < 0.11   

< 0.5   < 0.5   < 0.26   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.22   < 0.11   
< 0.5   < 0.5   < 0.14   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.11   < 0.054   
< 0.2   < 0.2   < 0.21   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.16   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.11   0.06 BJ  
< 0.5   < 0.5   < 0.28   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.28   < 0.14   
< 1   < 1   < 0.63   < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.28   < 0.14   
1.4   < 0.25   < 0.24   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.18   < 0.088   

< 0.2   < 0.2   < 0.21   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.28   < 0.14   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.42   < 0.21   

< 0.5   < 0.5   < 0.19   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.20   < 0.1   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.12   < 0.058   

< 0.2   < 0.2   < 0.24   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.17   < 0.085   
< 0.25   < 0.25   < 0.19   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.26   < 0.13   
< 0.5   < 0.5   < 0.26   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.13   < 0.065   
< 0.2   < 0.2   < 0.24   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.24   < 0.12   

41 670 360 370 240 260 210 130 190 170 47 75 100 110 58 46
< 0.5   < 0.5   < 0.15   < 0.15   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   0.22 J  < 0.053   
< 0.5   0.50   < 0.27   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.22   < 0.11   

1 13 9.8 10 4.7 4.4 3.8 2.8 3 2.9 < 0.19   1.2 0.99 0.79 < 0.12   0.15 J  
< 0.2   < 0.2   < 0.13   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.32   < 0.16   
< 0.5   < 0.5   < 0.3   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.12   < 0.12   

NA NA NA NA NA < 0.17   NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA < 0.091   NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA < 0.13   NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA < 0.11   NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA 960   930   970   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-5D MW-5D3 MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D3 MW-5D MW-5D MW-5D3 MW-5D MW-5D MW-5D
75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft 75 - 80 ft

04/07/2010 04/07/2010 04/12/2012 11/28/2012 01/17/2013 02/13/2013 04/19/2013 07/18/2013 10/04/2013 04/15/2014 10/21/2014 04/13/2015 10/19/2015 01/21/2016 04/21/2016 04/21/2016 07/18/2016 10/12/2016 10/12/2016 1/18/2017 04/12/2017 10/04/2017

< 5   < 5   < 0.31   < 1.3   < 0.5   < 0.5   < 0.5   < 1.3   < 1.3   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   < 0.11   0.51   < 11   < 11   < 0.55   < 0.22   
< 10   < 10   < 0.26   < 1   < 0.4   < 0.4   < 0.4   < 1   < 1   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 10   < 10   < 0.50   < 0.2   
< 5   < 5   < 0.3   < 1.4   < 0.56   < 0.56   < 0.56   < 1.4   < 1.4   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 10   < 10   < 0.50   < 0.2   

< 10   < 10   < 0.29   < 1.6   < 0.62   < 0.62   < 0.62   < 1.6   < 1.6   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 14   < 14   < 0.70   < 0.28   
< 4   < 4   < 0.22   < 0.7   < 0.28   < 0.28   < 0.28   < 0.7   < 0.7   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 6.0   < 6.0   < 0.30   < 0.12   
< 4   < 4   < 0.45   < 1.8   < 0.72   < 0.72   < 0.72   < 1.8   < 1.8   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 13   < 13   < 0.65   < 0.26   
< 4   < 4   < 0.21   < 1.4   < 0.54   < 0.54   < 0.54   < 1.4   < 1.4   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 7.6   < 7.6   < 0.38   < 0.15   

< 10   < 10   < 0.36   < 1   < 0.4   < 0.4   < 0.4   < 1   < 1   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 10   < 10   < 0.50   < 0.2   
< 5   < 5   < 0.36   < 1.2   < 0.48   < 0.48   < 0.48   < 1.2   < 1.2   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   < 0.045   0.23 BJ  < 0.045   < 4.5   < 4.5   < 0.23   < 0.09   
< 5   < 5   < 0.22   < 1.6   < 0.62   < 0.62   < 0.62   < 1.6   < 1.6   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   < 0.077   0.13 BJ  < 0.077   < 7.7   < 7.7   < 0.39   < 0.15   
< 4   < 4   < 0.23   < 0.9   < 0.36   < 0.36   < 0.36   < 0.9   < 0.9   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 7.5   < 7.5   < 0.38   < 0.15   
NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 300   < 300   < 15   < 6   
NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 95   < 95   < 4.8   < 1.9   
NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 77   < 77   < 3.9   < 1.5   
NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 340   < 340   < 17   < 6.8   

< 4   < 4   0.29 J  1.1 J 1.2 1 0.88 J 1.5 J 2.8 0.30 J  0.22 J  < 0.074   < 0.15   < 0.089   < 0.089   < 0.089   < 0.089   5.7 < 8.9   9.0 J < 0.45   < 0.18   
< 4   < 4   < 0.23   < 0.85   < 0.34   < 0.34   < 0.34   < 0.85   < 0.85   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 7.7   < 7.7   < 0.39   < 0.15   
< 4   < 4   < 0.45   < 1.4   < 0.56   < 0.56   < 0.56   < 1.4   < 1.4   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 8.8   < 8.8   < 0.44   < 0.18   

< 10   < 10   < 0.49   < 1.6   < 0.62   < 0.62 *  < 0.62   < 1.6   < 1.6   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 59   < 59   < 3.0   < 1.2   
NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   0.11 J  < 0.053   < 0.053   < 5.3   15 J  0.70 J  < 0.11   

< 16   < 16   < 0.28   < 1.3   < 0.52   < 0.52   < 0.52   < 1.3   < 1.3   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 3.8   < 3.8   < 0.19   < 0.076   
< 4   < 4   < 0.25   < 1   1.0 J < 0.4   < 0.4   < 1   < 1   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   < 0.062   < 0.062   1 < 6.2   11 BJ < 0.31   < 0.12   
< 6   < 6   < 0.24   < 0.9   < 0.36   < 0.36   < 0.36   < 0.9   < 0.9   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   < 0.16   < 0.16   < 0.16   0.57 BJ  100 J < 16   < 0.80   1.4 J  
48 48 26 93 110 94 100 120 140 77 100 190 10 0.94   11 13 3.0   210 270 230 13 4   

< 10   < 10   < 0.26   < 1   < 0.4   < 0.4   < 0.4   < 1   < 1   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 11   < 11   < 0.55   < 0.22   
< 10   < 10   < 0.14   < 0.65   < 0.26   < 0.26   < 0.26   < 0.65   < 0.65   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 5.4   < 5.4   < 0.27   < 0.11   
< 4   < 4   < 0.21   < 0.7   < 0.28   < 0.28   < 0.28   < 0.7   < 0.7   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 8.1   < 8.1   < 0.41   < 0.16   
NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 5.7   8.0 BJ  < 0.29   < 0.11   

< 10   < 10   < 0.28   < 1.2   < 0.48   < 0.48   < 0.48   < 1.2   < 1.2   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   0.75   < 14   < 14   < 0.70   < 0.28   
< 20   < 20   < 0.63   < 3.4   < 1.4   < 1.4   < 1.4   < 3.4   < 3.4   < 0.68   < 0.68   < 0.68   < 1.6   0.18 J  < 0.14   < 0.14   < 0.14   < 0.14   < 14   18 BJ 1.3 J < 0.28   
< 5   < 5   < 0.24   < 0.8   < 0.32   < 0.32   < 0.32   < 0.8   < 0.8   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   < 0.088   0.22 BJ  < 0.088   < 8.8   < 8.8   < 0.44   < 0.18   
< 4   < 4   < 0.21   < 0.65   < 0.26   < 0.26   < 0.26   < 0.65   < 0.65   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 14   < 14   < 0.70   < 0.28   
NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 21   < 21   < 1.1   < 0.42   

< 10   < 10   < 0.19   < 0.65   < 0.26   < 0.26   < 0.26   < 0.65   < 0.65   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 10   < 10   < 0.50   < 0.2   
NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 5.8   < 5.8   < 0.29   < 0.12   

< 4   < 4   < 0.24   < 0.85   < 0.34   < 0.34   < 0.34   < 0.85   < 0.85   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 8.5   < 8.5   < 0.43   < 0.17   
< 5   < 5   < 0.19   < 0.75   < 0.3   < 0.3   < 0.3   < 0.75   < 0.75   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 13   < 13   < 0.65   < 0.26   

< 10   < 10   < 0.26   < 0.5   < 0.2   < 0.2   < 0.2   < 0.5   < 0.5   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 0.065   < 0.065   0.24 J  < 0.065   < 6.5   < 6.5   < 0.33   < 0.13   
< 4   < 4   < 0.24   < 0.7   < 0.28   < 0.28   < 0.28   < 0.7   < 0.7   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 12   < 12   < 0.60   < 0.24   
1100 890 400 2000 1800 1700 1200 2000 2000 < 0.17   8.4 66 110 10 7.5 7.1 8.2 3600 4100 3500 190 68
< 10   < 10   0.30 J  < 0.55   < 0.22   < 0.22   < 0.22   < 0.55   < 0.55   < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 0.053   < 0.053   < 0.053   0.10 J  11 J  16 BJ  < 0.27   < 0.11   
< 10   < 10   1.3   3.9 J  3.9   3.1   3.4   3.8 J  2.9 J  < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   0.11 J  < 0.11   3.6   < 11   < 11   < 0.55   < 0.22   
100 97 48 190 180 180 170 160 110 < 0.19   2.5 31 6.4 0.64 3 3 0.7 150 180 120 B 9.1 3.7
< 4   < 4   < 0.13   < 0.5   < 0.2   < 0.2   < 0.2   < 0.5   < 0.5   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 16   < 16   < 0.80   < 0.32   

< 10   < 10   < 0.3   < 0.34   < 0.14   < 0.14   < 0.14   < 0.34   < 0.34   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 5.8   < 12   < 0.58   < 0.23   

NA NA NA NA < 0.17   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA < 0.094   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA < 0.13   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA < 0.11   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 980   930   960   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D23 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2 MW-5D2
165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft 165.8 - 170.8 ft

11/30/2012 01/17/2013 02/13/2013 04/19/2013 07/18/2013 10/09/2013 04/15/2014 10/21/2014 04/15/2015 10/22/2015 01/21/2016 01/21/2016 04/21/2016 07/18/2016 10/12/2016 1/20/2017 04/12/2017 10/04/2017

NA < 0.25   < 0.25   < 0.25   < 0.5   < 0.25   < 0.50   < 0.25   < 0.50   < 0.92   < 1.1   < 1.1   < 4.4   < 1.1   < 2.2   < 2.2   < 2.2   < 2.2   
NA < 0.2   < 0.2   < 0.2   < 0.4   < 0.2   < 0.40   < 0.20   < 0.40   < 0.76   < 1.0   < 1.0   < 4.0   < 1.0   < 2.0   < 2.0   < 2.0   < 2   
NA < 0.28   < 0.28   < 0.28   < 0.56   < 0.28   < 0.56   < 0.28   < 0.56   < 0.70   < 1.0   < 1.0   < 4.0   < 1.0   < 2.0   < 2.0   < 2.0   < 2   
NA < 0.31   < 0.31   < 0.31   < 0.62   < 0.31   < 0.62   < 0.31   < 0.62   < 0.78   < 1.4   < 1.4   < 5.6   < 1.4   < 2.8   < 2.8   < 2.8   < 2.8   
NA < 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.14   < 0.28   < 0.72   < 0.60   < 0.60   < 2.4   < 0.60   < 1.2   < 1.2   < 1.2   < 1.2   
NA < 0.36   < 0.36   < 0.36   < 0.72   < 0.36   < 0.72   < 0.36   < 0.72   < 0.77   < 1.3   < 1.3   < 5.2   < 1.3   < 2.6   < 2.6   < 2.6   < 2.6   
NA < 0.27   < 0.27   < 0.27   < 0.54   < 0.27   < 0.54   < 0.27   < 0.54   < 0.67   < 0.76   < 0.76   < 3.0   < 0.76   < 1.5   < 1.5   < 1.5   < 1.5   
NA < 0.2   < 0.2   < 0.2   < 0.4   < 0.2   < 0.40   < 0.20   < 0.40   < 0.86   < 1.0   < 1.0   < 4.0   < 1.0   < 2.0   < 2.0   < 2.0   < 2   
NA < 0.24   < 0.24   < 0.24   < 0.48   < 0.24   < 0.48   < 0.24   < 0.48   < 0.92   < 0.45   < 0.45   7.2 BJ  < 0.45   < 0.90   < 0.90   < 0.90   < 0.9   
NA < 0.31   < 0.31   < 0.31   < 0.62   < 0.31   < 0.62   < 0.31   < 0.62   < 0.68   < 0.77   < 0.77   5.2 J  < 0.77   < 1.5   < 1.5   < 1.5   < 1.5   
NA < 0.18   < 0.18   < 0.18   < 0.36   < 0.18   < 0.36   < 0.18   < 0.36   < 0.51   < 0.75   < 0.75   < 3.0   < 0.75   < 1.5   < 1.5   < 1.5   < 1.5   
NA NA NA NA NA NA NA NA NA NA < 30   < 30   < 120   < 30   < 60   < 60   < 60   < 60   
NA NA NA NA NA NA NA NA NA NA < 9.5   < 9.5   < 38   < 9.5   < 19   < 19   < 19   < 19   
NA NA NA NA NA NA NA NA NA NA < 7.7   < 7.7   < 31   < 7.7   < 15   < 15   < 15   < 15   
NA NA NA NA NA NA NA NA NA NA < 34   < 34   < 140   < 34   < 68   < 68   < 68   < 68   
NA < 0.074   < 0.074   < 0.074   < 0.15   < 0.074   < 0.15   < 0.074   < 0.15   < 0.29   < 0.89   < 0.89   < 3.6   < 0.89   < 1.8   < 1.8   < 1.8   < 1.8   
NA < 0.17   < 0.17   < 0.17   < 0.34   < 0.17   < 0.34   < 0.17   < 0.34   < 0.74   < 0.77   < 0.77   < 3.1   < 0.77   < 1.5   < 1.5   < 1.5   < 1.5   
NA < 0.28   < 0.28   < 0.28   < 0.56   < 0.28   < 0.56   < 0.28   < 0.56   < 0.97   < 0.88   < 0.88   < 3.5   < 0.88   < 1.8   < 1.8   < 1.8   < 1.8   
NA < 0.31   < 0.31 *  < 0.31   < 0.62   < 0.31   < 0.62   < 0.31   < 0.62   < 1.6   < 5.9   < 5.9   < 24   < 5.9   < 12   < 12   < 12   < 12   
NA NA NA NA NA NA NA NA NA NA < 0.53   < 0.53   < 2.1   < 0.53   < 1.1   < 1.1   < 1.1   < 1.1   
NA < 0.26   < 0.26   < 0.26   < 0.52   < 0.26   < 0.52   < 0.26   < 0.52   < 0.77   < 0.38   < 0.38   < 1.5   < 0.38   < 0.76   < 0.76   < 0.76   < 0.76   
NA < 0.2   < 0.2   < 0.2   < 0.4   < 0.2   < 0.40   < 0.20   < 0.40   < 0.74   < 0.62   < 0.62   < 2.5   < 0.62   < 1.2   < 1.2   2.2 J < 1.2   
NA < 0.18   < 0.18   < 0.18   < 0.36   < 0.18   < 0.36   < 0.18   < 0.36   < 0.64   < 1.6   < 1.6   < 6.4   < 1.6   11 BJ 5.8 BJ < 3.2   4.2 J+ 
NA 6.6   9.2 4.7   3.6   1.5   < 0.24   0.79 J  2.1   2.9   1.4 J  1.6 J  < 4.4   6.1   < 2.2   < 2.2   2.2 J  4.8 J  
NA < 0.2   < 0.2   < 0.2   < 0.4   < 0.2   < 0.40   < 0.20   < 0.40   < 1.1   < 1.1   < 1.1   < 4.4   < 1.1   < 2.2   < 2.2   < 2.2   < 2.2   
NA < 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.13   < 0.26   < 0.37   < 0.54   < 0.54   < 2.2   < 0.54   < 1.1   < 1.1   < 1.1   < 1.1   
NA < 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.14   < 0.28   < 0.77   < 0.81   < 0.81   < 3.2   < 0.81   < 1.6   < 1.6   < 1.6   < 1.6   
NA NA NA NA NA NA NA NA NA NA < 0.57   < 0.57   < 2.3   < 0.57   < 1.1   1.6 BJ  < 1.1   1.2 BJ  
NA < 0.24   < 0.24   < 0.24   < 0.48   < 0.24   < 0.48   < 0.24   < 0.48   < 0.79   < 1.4   < 1.4   < 5.6   < 1.4   < 2.8   < 2.8   < 2.8   < 2.8   
NA < 0.68   < 0.68   < 0.68   < 1.4   5.7 < 1.4   < 0.68   < 1.4   < 3.3   < 1.4   < 1.4   < 5.6   < 1.4   < 2.8   3.4 BJ < 2.8   < 2.8   
NA < 0.16   < 0.16   < 0.16   < 0.32   < 0.16   < 0.32   < 0.16   < 0.32   < 0.67   < 0.88   < 0.88   12 BJ < 0.88   < 1.8   < 1.8   < 1.8   < 1.8   
NA < 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.13   < 0.26   < 0.78   < 1.4   < 1.4   < 5.6   < 1.4   < 2.8   < 2.8   < 2.8   < 2.8   
NA NA NA NA NA NA NA NA NA NA < 2.1   < 2.1   < 8.4   < 2.1   < 4.2   < 4.2   < 4.2   < 4.2   
NA < 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.13   < 0.26   < 0.83   < 1.0   < 1.0   < 4.0   < 1.0   < 2.0   < 2.0   < 2.0   < 2   
NA NA NA NA NA NA NA NA NA NA < 0.58   < 0.58   < 2.3   < 0.58   < 1.2   1.4 BJ  < 1.2   < 1.2   
NA < 0.17   < 0.17   < 0.17   < 0.34   < 0.17   < 0.34   < 0.17   < 0.34   < 0.72   < 0.85   < 0.85   < 3.4   < 0.85   < 1.7   < 1.7   < 1.7   < 1.7   
NA < 0.15   < 0.15   < 0.15   < 0.3   < 0.15   < 0.30   < 0.15   < 0.30   < 0.80   < 1.3   < 1.3   < 5.2   < 1.3   < 2.6   < 2.6   < 2.6   < 2.6   
NA < 0.1   < 0.1   < 0.1   < 0.2   < 0.1   < 0.20   < 0.10   < 0.20   < 0.77   < 0.65   < 0.65   < 2.6   < 0.65   < 1.3   < 1.3   < 1.3   1.4 BJ  
NA < 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.14   < 0.28   < 0.80   < 1.2   < 1.2   < 4.8   < 1.2   < 2.4   < 2.4   < 2.4   < 2.4   
NA 650 650 640 710 110 520 47 700 640 380 380 160 970 550 570 670 940
NA 0.70   0.22 J  0.35 J  2.4   0.43 J  < 0.22   < 0.11   < 0.22   < 0.30   < 0.53   < 0.53   < 2.1   < 0.53   < 1.1   3.2 BJ  < 1.1   1.2 BJ  
NA < 0.25   < 0.25   < 0.25   < 0.5   < 0.25   < 0.50   < 0.25   < 0.50   < 0.70   < 1.1   < 1.1   < 4.4   < 1.1   < 2.2   < 2.2   < 2.2   < 2.2   
NA 9.5 8.4 7.4 8.1 6.1 7.1 2.2 8.2 9.1 4.7 J 5.5 < 2.5   13 8.4 J 6.6 BJ 7.8 J 12
NA < 0.1   < 0.1   < 0.1   < 0.2   < 0.1   < 0.20   < 0.10   < 0.20   < 0.41   < 1.6   < 1.6   < 6.4   < 1.6   < 3.2   < 3.2   < 3.2   < 3.2   
NA < 0.068   < 0.068   < 0.068   < 0.14   < 0.068   < 0.14   < 0.068   < 0.14   < 0.44   < 0.58   < 0.58   < 2.3   < 0.58   < 1.2   3.0 BJ  < 2.3   < 2.3   

NA < 0.19   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA < 0.1   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA < 0.14   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA < 0.12   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

720   590   610   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3 MW-5D3
225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft 225 - 235 ft
11/28/2012 01/18/2013 02/13/2013 04/21/2013 07/17/2013 10/07/2013 04/16/2014 10/20/2014 04/13/2015 10/21/2015 01/21/2016 04/21/2016 07/20/2016 10/12/2016 1/19/2017 04/12/2017 10/04/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   0.18 J  < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   0.13 J  < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   < 3.4   < 3.4   9.6 J+  15 BJ  < 3.4   

< 0.074   0.28 J  < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   < 0.089   0.19 J  0.15 BJ  < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31 *  < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.80   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   0.10 J  < 0.053   < 0.053   < 0.053   < 0.053   
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   

< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   < 0.16   < 0.16   0.67 BJ  0.37 BJ  < 0.16   0.22 J+  
3.1   12 12 1.6   2.1   4.5   < 0.12   < 0.12   < 0.12   < 0.41   0.19 J  < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   

< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   0.11 J  < 0.11   < 0.11   < 0.11   < 0.11   
< 0.13   < 0.13   < 0.13   < 0.13   0.32 J  < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   0.18 J  < 0.054   < 0.054   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   0.49 J  < 0.057   < 0.057   < 0.057   0.06 BJ  
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   0.16 J  < 0.14   < 0.14   < 0.14   0.17 BJ  < 0.14   < 0.14   
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   0.36 BJ  < 0.088   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   0.24 J  < 0.058   < 0.058   < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   

< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   
19 0.59 J 0.83 J 1.8 0.78 J 1.5 < 0.17   < 0.17   < 0.17   < 0.37   0.14 J  < 0.081   0.10 J  0.22 J  < 0.081   0.25 BJ  < 0.081   

< 0.11   < 0.11   < 0.11   0.29 J  0.53   0.20 J  < 0.11   < 0.11   < 0.11   < 0.15   0.080 J  < 0.053   < 0.053   0.15 J  0.17 BJ  < 0.053   0.08 BJ  
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   

2.6 < 0.19   < 0.19   < 0.19   < 0.19   0.29 J  < 0.19   < 0.19   < 0.19   < 0.16   < 0.062   < 0.062   < 0.062   < 0.062   0.16 BJ  0.18 J  < 0.062   
< 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   

< 0.068   < 0.068   < 0.068   < 0.068   0.68 J  < 0.068   < 0.068   < 0.068   < 0.068   0.25 J  < 0.058   < 0.058   0.73 < 0.058   < 0.12   < 0.12   < 0.12   

NA < 0.16   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA < 0.09   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA < 0.13   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA < 0.11   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

360   290   300   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S MW-6S3

31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft 31.4 - 41.4 ft
12/31/2009 04/07/2010 07/01/2010 10/01/2010 12/28/2010 04/11/2012 01/17/2013 04/20/2013 07/18/2013 10/07/2013 04/17/2014 10/16/2014 04/14/2015 10/22/2015 10/12/2016 10/09/2017 10/09/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   
< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   < 0.1   

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   < 0.1   
< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   < 0.14   
4.3   3.3   1.3   2.2   3.2   4.8   12   0.92 J  < 0.14   1.4   2.0   0.96 J  1.4   1.3   0.83   0.37 J  0.3 J  

< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   < 0.076   
< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   < 0.1   

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   0.07 BJ  < 0.045   
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   < 0.077   
0.92   7.3   0.27   4.6   0.39   1.5   3.4   < 0.18   < 0.18   < 0.18   0.73 J  < 0.18   1.1   1.7   0.45 J  0.17 J  0.15 J  

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3   < 3   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   < 3.4   
7.6 7.9 5 5.3 5 4.1 9.3 1.9 0.34 J  2.6 2.8 2.1 3.3 3.8 2.9 0.71 0.65

< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   1.2 < 0.077   < 0.077   < 0.077   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   
< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   < 0.053   
< 0.8   < 0.8   < 0.8   < 0.8   < 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   < 0.062   
< 0.3   < 0.3   < 0.3   < 0.3   < 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.62 BJ  2.2   3.6
< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 0.11   < 0.11   
< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   < 0.11   

23   14   6.0   13   15   9.8   40   0.18 J  < 0.13   8.0   7.5   3.5   6.4   7.1   2.0   0.79   0.75   
12   9.4   5.3   7.5   6.4   4.1   12   < 0.14   < 0.14   3.2   2.6   2.1   2.9   3.7   1.4   0.53   0.52   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.78 J  0.37 J  0.35 J  

< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   < 0.14   
< 1   < 1   < 1   < 1   < 1   8.3 < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   9.4 cn < 0.14   < 0.14   < 0.14   
26 14 6.4   10 16 19 43 < 0.16   < 0.16   3.8   4.2   1.9   6.6   9.8   2.0 J  0.69 BJ  0.29 BJ  

1.6   1.6   0.92   1.2   0.86   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   

4.9   3.7   1.9   3.3   3.0   1.8   6.8   < 0.13   < 0.13   1.3   1.5   < 0.13   1.2   1.5   0.46 J  0.19 J  < 0.1   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.17 J  0.11 J  0.1 J  

1.7   1.6   0.72   1.1   0.83   < 0.24   2.4   < 0.17   < 0.17   < 0.17   0.56 J  < 0.17   < 0.17   0.95 J  0.35 J  0.16 J  0.14 J  
1.9   1.8   1.5   1.5   1.0   0.56 J  1.8   < 0.15   < 0.15   < 0.15   0.82 J  < 0.15   < 0.15   0.86 J  0.38 J  0.13 J  < 0.13   

0.53   0.51   < 0.5   < 0.5   1.1   < 0.26   0.64 J  < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   0.1 BJ  0.07 J  
0.27   0.31   0.22   0.24   < 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   
< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.22   < 0.17   0.53 J < 0.17   < 0.17   0.66 J < 0.17   < 0.17   < 0.37   0.6 < 0.081   < 0.081   
3.3   3.3   1.2   1.8   2.0   2.5   6.3   0.82   < 0.11   1.1   1.1   < 0.11   1.9   2.4   0.75   0.32 BJ  0.32 J  

< 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.16   < 0.062   < 0.062   < 0.062   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   < 0.16   
9.6   8.2   2.6   4.5   6.4   7.8   25   1.8   < 0.068   3.3   2.8   1.9   3.3   3.7   0.95 0.48 J  0.45 J  

NA NA NA NA NA NA < 0.17   NA NA NA NA NA NA NA NA < 0.035   < 0.035   
NA NA NA NA NA NA < 0.094   NA NA NA NA NA NA NA NA < 0.037   < 0.037   
NA NA NA NA NA NA < 0.13   NA NA NA NA NA NA NA NA < 0.038   < 0.038   
NA NA NA NA NA NA < 0.11   NA NA NA NA NA NA NA NA < 0.02   < 0.02   
NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 3970   3910   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.2 J  1.2 J  
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-6D MW-6D MW-6D MW-6D MW-6D MW-6D MW-6D MW-6D MW-6D3 MW-6D MW-6D3 MW-6D MW-6D3 MW-6D MW-6D3 MW-6D
65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft
12/31/2009 04/07/2010 07/01/2010 10/01/2010 12/28/2010 03/31/2011 04/12/2012 01/16/2013 01/16/2013 04/20/2013 04/20/2013 07/18/2013 07/18/2013 10/07/2013 10/07/2013 04/17/2014

< 13   < 20   < 13   < 0.25   < 2.5   < 10   < 0.62   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.25   < 0.25   < 0.50   
< 25   < 40   < 25   < 0.5   < 5   < 20   < 0.52   < 0.4   < 0.4   < 0.4   < 0.4   < 0.4   < 0.4   < 0.2   < 0.2   < 0.40   
< 13   < 20   < 13   < 0.25   < 2.5   < 10   < 0.6   < 0.56   < 0.56   < 0.56   < 0.56   < 0.56   < 0.56   < 0.28   < 0.28   < 0.56   
< 25   < 40   < 25   < 0.5   < 5   < 20   < 0.58   < 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.31   < 0.31   < 0.62   
330 130 130 160 180 74   19   23   25   11   6.1   16   17   41   38   9.7   
15 < 16   < 10   11 9.7 < 8   < 0.9   < 0.72   < 0.72   < 0.72   < 0.72   < 0.72   < 0.72   < 0.36   < 0.36   < 0.72   

< 10   < 16   < 10   < 0.2   < 2   < 8   < 0.42   < 0.54   < 0.54   < 0.54   < 0.54   < 0.54   < 0.54   < 0.27   < 0.27   < 0.54   
< 25   < 40   < 25   7.2 6 < 20   < 0.72   < 0.4   < 0.4   1.9 J 1.7 J < 0.4   < 0.4   < 0.2   < 0.2   < 0.40   
< 13   < 20   < 13   < 0.25   < 2.5   < 10   < 0.72   < 0.48   < 0.48   < 0.48   < 0.48   < 0.48   < 0.48   < 0.24   < 0.24   < 0.48   
< 13   < 20   < 13   < 0.25   < 2.5   < 10   < 0.44   < 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.31   < 0.31   < 0.62   
23   < 16   < 10   13   13   < 8   < 0.46   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   0.71 J  < 0.18   < 0.36   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

3900 3200 2900 < 0.2   2900 2100 1500 1300 1400 600 500 810 800 1000 840 650
< 10   < 16   < 10   < 0.2   < 2   < 8   < 0.46   < 0.34   < 0.34   < 0.34   < 0.34   < 0.34   < 0.34   < 0.17   < 0.17   < 0.34   
< 10   < 16   < 10   < 0.2   < 2   < 8   < 0.9   < 0.56   < 0.56   < 0.56   < 0.56   < 0.56   < 0.56   < 0.28   < 0.28   < 0.56   
< 25   < 40   < 25   < 0.5   < 5   < 20   < 0.98   < 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.31   < 0.31   < 0.62   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 40   < 64   < 40   < 0.8   < 8   < 32   < 0.56   < 0.52   < 0.52   < 0.52   < 0.52   < 0.52   < 0.52   < 0.26   < 0.26   < 0.52   
< 10   < 16   < 10   < 0.2   < 2   < 8   3.6 < 0.4   < 0.4   < 0.4   < 0.4   < 0.4   < 0.4   < 0.2   < 0.2   < 0.40   
< 15   < 24   < 15   < 0.3   < 3   < 12   < 0.48   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.18   < 0.18   < 0.36   
< 25   < 40   < 25   1.4   < 5   < 20   < 0.44   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   0.89 J  < 0.12   2.8   
< 25   < 40   < 25   < 0.5   < 5   < 20   < 0.52   < 0.4   < 0.4   < 0.4   < 0.4   < 0.4   < 0.4   < 0.2   < 0.2   < 0.40   
47   < 40   26   39   35   < 20   8.7   7.5   7.9   3.5   2.8   7.1   7.9   8.1   7.5   6.7   
54   43   32   45   40   35   23   30   32   16   12   27   30   29   27   22   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 25   < 40   < 25   < 0.5   < 5   < 20   < 0.56   < 0.48   < 0.48   < 0.48   < 0.48   < 0.48   < 0.48   < 0.24   < 0.24   < 0.48   
< 50   < 80   < 50   < 1   < 10   < 40   < 1.3   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.68   < 0.68   < 1.4   
380 280 370 370 360 190 110 54 58 3.9   2.8   50 64 72 71 12
12   < 16   < 10   10   7.9   < 8   < 0.42   < 0.26   < 0.26   < 0.26   < 0.26   5.0   6.3   < 0.13   4.3   < 0.26   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

49   < 40   27   36   31   21   11   13   14   5.4   3.6   12   13   14   13   9.2   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 10   < 16   < 10   6.5   5.1   < 8   2.6   3.8   3.9   1.7 J  1.2 J  3.2   3.6   3.4   < 0.17   2.7   
< 13   < 20   < 13   4.7   4.2   < 10   2.2   3.4   3.8   2.0   1.3 J  3.2   3.6   3.2   3.0   3.0   
< 25   < 40   < 25   3.5   12 < 20   < 0.52   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   1.0   < 0.1   < 0.20   
< 10   < 16   < 10   < 0.2   < 2   < 8   < 0.48   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.14   < 0.14   < 0.28   

36 45 27 30 26 28 20 25 26 22 17 23 25 17 16 10
130   100   88   120   120   58   36   30   31   9.4   7.8   24   27   38   35   25   
< 25   < 40   < 25   < 0.5   < 5   < 20   < 0.54   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.25   < 0.25   < 0.50   
< 10   < 16   < 10   4.5 4.5 < 8   3.9 11 11 13 11 12 < 0.38   18 17 24
< 10   < 16   < 10   < 0.2   < 2   < 8   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.1   < 0.1   < 0.20   
630 320   250   450 400 130   40   40   41   12   8.3   34   39   63   58   16   

NA NA NA NA NA NA NA < 0.17   NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA < 0.094   NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA < 0.13   NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA < 0.11   NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-6D3 MW-6D MW-6D3 MW-6D MW-6D3 MW-6D MW-6D3 MW-6D MW-6D MW-6D MW-6D MW-6D3 MW-6D MW-6D3 MW-6D MW-6D3 MW-6D
65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft 65.5 - 70.5 ft
04/17/2014 10/16/2014 10/16/2014 04/14/2015 04/14/2015 10/22/2015 10/22/2015 01/22/2016 04/20/2016 07/19/2016 10/12/2016 10/12/2016 1/20/2017 1/20/2017 04/11/2017 04/11/2017 10/09/2017

< 0.50   < 0.50   < 0.50   < 0.50   < 0.50   < 0.46   < 0.92   < 2.2   < 5.5   < 1.1   < 5.5   < 5.5   < 11   < 5.5   < 11   < 1.1   < 5.5   
< 0.40   < 0.40   < 0.40   < 0.40   < 0.40   < 0.38   < 0.76   < 2.0   < 5.0   < 1.0   < 5.0   < 5.0   < 10   < 5.0   < 10   < 1.0   < 5   
< 0.56   < 0.56   < 0.56   < 0.56   < 0.56   < 0.35   < 0.70   < 2.0   < 5.0   < 1.0   < 5.0   < 5.0   < 10   < 5.0   < 10   < 1.0   < 5   
< 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.39   < 0.78   < 2.8   < 7.0   < 1.4   < 7.0   < 7.0   < 14   < 7.0   < 14   < 1.4   < 7   

8.9   13   13   4.0   4.2   6.9   6.6   9.0 J  15 J  57   100 110 110 B 110 96 110 170
< 0.72   < 0.72   < 0.72   < 0.72   < 0.72   < 0.39   < 0.77   < 2.6   < 6.5   < 1.3   < 6.5   < 6.5   < 13   < 6.5   < 13   < 1.3   < 6.5   
< 0.54   < 0.54   < 0.54   < 0.54   < 0.54   < 0.33   < 0.67   < 1.5   < 3.8   < 0.76   < 3.8   < 3.8   < 7.6   < 3.8   < 7.6   < 0.76   < 3.8   

2.3 2.4 < 0.40   2.2 < 0.40   < 0.43   < 0.86   < 2.0   < 5.0   < 1.0   < 5.0   < 5.0   < 10   < 5.0   < 10   < 1.0   < 5   
< 0.48   < 0.48   < 0.48   < 0.48   < 0.48   < 0.46   < 0.92   < 0.90   < 2.3   < 0.45   < 2.3   < 2.3   < 4.5   < 2.3   < 4.5   < 0.45   < 2.3   
< 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.34   < 0.68   < 1.5   < 3.9   < 0.77   < 3.9   < 3.9   < 7.7   < 3.9   < 7.7   < 0.77   < 3.9   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.25   < 0.51   < 1.5   < 3.8   < 0.75   < 3.8   < 3.8   < 7.5   < 3.8   < 7.5   < 0.75   < 3.8   

NA NA NA NA NA NA NA < 60   < 150   < 30   < 150   < 150   < 300   < 150   < 300   < 30   < 150   
NA NA NA NA NA NA NA < 19   < 48   < 9.5   < 48   < 48   < 95   < 48   < 95   < 9.5   < 48   
NA NA NA NA NA NA NA < 15   < 39   < 7.7   < 39   < 39   < 77   < 39   < 77   < 7.7   < 39   
NA NA NA NA NA NA NA < 68   < 170   < 34   < 170   < 170   < 340   < 170   < 340   < 34   < 170   
710 990 980 790 700 660 560 610 810 1400 1600 1700 2100 2200 1700 1700 2000

< 0.34   < 0.34   < 0.34   < 0.34   < 0.34   < 0.37   < 0.74   < 1.5   < 3.9   < 0.77   < 3.9   < 3.9   < 7.7   < 3.9   < 7.7   < 0.77   < 3.9   
< 0.56   < 0.56   < 0.56   < 0.56   < 0.56   < 0.48   < 0.97   < 1.8   < 4.4   < 0.88   < 4.4   < 4.4   < 8.8   < 4.4   < 8.8   < 0.88   < 4.4   
< 0.62   < 0.62   < 0.62   < 0.62   < 0.62   < 0.80   < 1.6   < 12   < 30   < 5.9   < 30   < 30   < 59   < 30   < 59   < 5.9   < 30   

NA NA NA NA NA NA NA < 1.1   < 2.7   < 0.53   8.5 J  < 2.7   < 5.3   < 2.7   < 5.3   < 0.53   < 2.7   
< 0.52   < 0.52   < 0.52   < 0.52   < 0.52   < 0.38   < 0.77   < 0.76   < 1.9   < 0.38   < 1.9   < 1.9   < 3.8   < 1.9   < 3.8   < 0.38   < 1.9   
< 0.40   < 0.40   < 0.40   < 0.40   < 0.40   < 0.37   < 0.74   < 1.2   5.5 BJ < 0.62   < 3.1   < 3.1   < 6.2   < 3.1   < 6.2   < 0.62   < 3.1   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.32   < 0.64   < 3.2   < 8.0   < 1.6   45 BJ 47 J 28 BJ 9.5 BJ < 16   < 1.6   19 J 

2.5   2.4   2.2   2.9   3.4   3.1   3.2   3.6 J  < 5.5   3.8 J  < 5.5   < 5.5   < 11   < 5.5   < 11 J  7.3 J < 5.5   
< 0.40   < 0.40   < 0.40   < 0.40   < 0.40   < 0.54   < 1.1   < 2.2   < 5.5   < 1.1   < 5.5   < 5.5   < 11   < 5.5   < 11   < 1.1   < 5.5   

6.3   8.0   7.2   3.3   3.5   4.7   4.5   4.0 J  6.0 J  11   18 J  20 J  21 J  20 J  23 J  22   36   
21   24   20   13   13   17   16   5.8 J  22 J  31   31   28   29 BJ  31   33 J  34   33   
NA NA NA NA NA NA NA 8.2 J  22 J  98   140   130   110 B  110 B  73 J  80   140   

< 0.48   < 0.48   < 0.48   < 0.48   < 0.48   < 0.39   < 0.79   < 2.8   < 7.0   < 1.4   < 7.0   < 7.0   < 14   < 7.0   < 14   < 1.4   < 7   
< 1.4   76 61 < 1.4   < 1.4   < 1.6   < 3.3   < 2.8   < 7.0   51 < 7.0   < 7.0   < 14   < 7.0   < 14   < 1.4   < 7   

10 18 15 < 0.32   < 0.32   2.9   2.6   < 1.8   7.0 BJ  67 110 J 110 J 140 BJ 140 J 81 J 110 J 140 BJ
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.39   < 0.78   < 2.8   < 7.0   5.5   < 7.0   < 7.0   < 14   < 7.0   < 14 J  6.3 J  < 7   

NA NA NA NA NA NA NA < 4.2   < 11   < 2.1   < 11   < 11   < 21   < 11   < 21   < 2.1   < 11   
8.6   7.9   7.5   3.8   4.0   5.5   5.5   2.6 J  10 J  17   20 J  19 J  23 J  21 J  24 J  24   28   
NA NA NA NA NA NA NA 2.6 J  < 2.9   5.3   8.0 J  6.5 J  13 BJ  11 BJ  9.0 J  8.7   9.5 J  

2.5   2.5   2.2   < 0.34   < 0.34   < 0.36   < 0.72   < 1.7   < 4.3   3.6 J  < 4.3   < 4.3   < 8.5   < 4.3   < 8.5   < 0.85   < 4.3   
2.8   2.8   2.3   < 0.30   < 0.30   2.3   2.3   < 2.6   < 6.5   3.4 J  < 6.5   < 6.5   < 13   < 6.5   < 13   < 1.3   < 6.5   

< 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.39   < 0.77   < 1.3   < 3.3   1.7 J  < 3.3   < 3.3   < 6.5   < 3.3   < 6.5   < 0.65   6 J  
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.40   < 0.80   < 2.4   < 6.0   < 1.2   < 6.0   < 6.0   < 12   < 6.0   < 12   < 1.2   < 6   

8.9 4 3.1 < 0.34   < 0.34   0.97 J 1.6 J 1.8 J < 4.1   2.7 J 7.0 J 9.0 J < 8.1   < 4.1   < 8.1  0.90 J 9 BJ
24   26   27   17   17   22   22   13   23 J  65   90   95   120 B  110 B  100   110   140   

< 0.50   < 0.50   < 0.50   < 0.50   < 0.50   < 0.35   < 0.70   < 2.2   < 5.5   < 1.1   < 5.5   < 5.5   < 11   < 5.5   < 11 J  1.8 J  < 5.5   
23 31 28 21 22 19 18 8.4 J 24 J 25 24 J 22 J 23 BJ 20 BJ 23 J 26 20 J

< 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.41   < 3.2   < 8.0   < 1.6   < 8.0   < 8.0   < 16   < 8.0   < 16   < 1.6   < 8   
15   25   24   8.6   9.1   16   16   10.8 22 103.3 148 136.5 120 BJ  120 B  82 J  89   150   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-7 MW-7 MW-7 MW-7 MW-7 MW-7 MW-8 MW-8 MW-8 MW-8 MW-8 MW-8
24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft

08/26/2011 04/10/2012 01/14/2013 04/16/2013 07/17/2013 10/03/2013 08/26/2011 04/10/2012 01/15/2013 04/16/2013 07/17/2013 10/03/2013

< 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   
< 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   
< 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   
< 0.5   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.5   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   
< 0.2   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.2   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   
< 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   
< 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   
< 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   
< 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   
< 0.2   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.2   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

< 0.2   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.2   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   
< 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   
< 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   

NA NA NA NA NA NA NA NA NA NA NA NA
< 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   
< 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   
< 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   
< 0.5   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.5   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   
< 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   
< 0.5   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.5   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.2   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.2   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA
< 0.5   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.5   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   
< 1   < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 1   < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   

< 0.25   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.25   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   
< 0.2   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.2   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   

NA NA NA NA NA NA NA NA NA NA NA NA
< 0.5   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.5   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   

NA NA NA NA NA NA NA NA NA NA NA NA
< 0.2   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.2   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.25   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.25   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   
< 0.5   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.5   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   
< 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.5   < 0.22   < 0.17   < 0.17   < 0.17   < 0.17   < 0.5   < 0.22   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.5   < 0.15   < 0.11   < 0.11   < 0.11   < 0.11   < 0.5   < 0.15   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.5   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.5   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   
< 0.2   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.2   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   
< 0.2   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.2   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   
< 0.5   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.5   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-9D MW-9D MW-9D3 MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D
44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft 44 - 49 ft

09/09/2011 04/11/2012 04/11/2012 01/15/2013 04/18/2013 07/18/2013 10/04/2013 04/16/2014 10/14/2014 04/09/2015 10/20/2015 10/13/2016 10/04/2017

< 0.25   < 0.31   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   
< 0.5   < 0.26   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   
< 0.25   < 0.3   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   
< 0.5   < 0.29   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   
< 0.2   < 0.22   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.06   
< 0.2   < 0.45   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   
< 0.2   < 0.21   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   
< 0.5   < 0.36   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   
< 0.25   < 0.36   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   
< 0.25   < 0.22   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   
< 0.2   < 0.23   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA < 3.4   17 BJ  

< 0.2   < 0.12   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   
< 0.2   < 0.23   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   
< 0.2   < 0.45   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   
< 0.5   < 0.49   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.80   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA 0.16 J  < 0.053   
< 0.8   < 0.28   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   0.09 J  
< 0.2   < 0.25   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   
< 0.3   < 0.24   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.63 BJ  4.7
< 0.5   < 0.22   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 0.11   
< 0.5   < 0.26   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   
< 0.5   < 0.14   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   
< 0.2   < 0.21   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   
< 0.5   < 0.28   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   
< 1   9 < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.14   < 0.14   

< 0.25   < 0.24   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   
< 0.2   < 0.21   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   
< 0.5   < 0.19   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   
< 0.2   < 0.24   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   
< 0.25   < 0.19   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   
< 0.5   < 0.26   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   0.08 BJ  
< 0.2   < 0.24   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   
< 0.5   < 0.22   < 0.22   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   0.20 J  < 0.081   
< 0.5   < 0.15   < 0.15   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 0.053   
< 0.5   < 0.27   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   
< 0.2   < 0.18   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.16   < 0.062   < 0.062   
< 0.2   < 0.13   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   
< 0.5   < 0.3   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

2/21/2018
\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\266431\0000\000004\2664310000PH4-003_T18.xlsx TRC Page 21 of 55



Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2 MW-9D2
64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft 64 - 69 ft

09/09/2011 04/11/2012 01/15/2013 04/18/2013 07/18/2013 10/04/2013 04/16/2014 10/14/2014 04/10/2015 10/20/2015 01/21/2016 04/20/2016 07/19/2016 10/13/2016 1/19/2017 04/12/2017 10/04/2017

< 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.25   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.5   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.2   < 0.22   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 0.2   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.2   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 0.5   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.25   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   
< 0.25   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.2   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   6.4 BJ  

< 0.2   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   0.11 J  < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   0.09 J  
< 0.2   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.2   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.5   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.80   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   
< 0.8   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   
< 0.3   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.29 J  < 0.16   0.40 J  0.55 BJ  0.49 BJ  < 0.16   1.4 J+  

12 11 14 16 16 18 19 24 26 32 3.9   34 31 35 1.0 B  1.5   32
< 0.5   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   0.36 J  0.48 J  0.46 J  < 0.11   < 0.11   0.63   
< 0.5   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   
< 0.2   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   
7.4   9.3   20 10   12 15 9.6   12 17 24 18 21 28 29 2.9 J+  2.4   38
< 1   8.8 < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   0.17 J  < 0.14   < 0.14   < 0.14   1.4 BJ < 0.14   < 0.14   

< 0.25   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.2   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   
< 0.5   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   
< 0.2   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 0.25   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.5   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   0.08 BJ  
< 0.2   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   

29 10 26 28 30 34 26 41 37 41 11 58 44 61 2.6 B 5.5 49
< 0.5   < 0.15   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 0.053   < 0.053   < 0.053   0.15 BJ  < 0.053   < 0.053   
< 0.5   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   0.61   0.58   0.64   < 0.11   < 0.11   0.65   

5 3.8 5.5 6 6.3 7.4 6.5 9.6 9.5 11 2.8 13 13 16 0.95 B 1.7 14
< 0.2   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   0.17 J < 0.16   < 0.16   < 0.16   0.59
< 0.5   < 0.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.058   < 0.058   < 0.058   < 0.12   < 0.12   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-10S MW-10S MW-10S MW-10S MW-10S MW-10S MW-11S MW-11S MW-11S MW-11S MW-11S MW-11S MW-11S MW-12S MW-12S MW-12S MW-12S MW-12S MW-12S
11 - 21 ft 11 - 21 ft 11 - 21 ft 11 - 21 ft 11 - 21 ft 11 - 21 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft 24 - 34 ft 3 - 13 ft 3 - 13 ft 3 - 13 ft 3 - 13 ft 3 - 13 ft 3 - 13 ft

04/10/2012 05/09/2012 01/15/2013 04/17/2013 07/17/2013 10/09/2013 04/12/2012 05/09/2012 01/15/2013 04/17/2013 07/18/2013 10/04/2013 10/09/2017 04/12/2012 05/09/2012 01/16/2013 04/17/2013 07/18/2013 10/04/2013

< 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   NA < 0.31   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   
< 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   NA < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   
< 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   NA < 0.3   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   

< 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA < 0.29   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   
0.76 J  < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   0.55 J  < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA 1.2   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   NA < 0.45   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   
< 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.21   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   NA < 0.21   < 0.27   0.79 J  < 0.27   < 0.27   < 0.27   
< 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   NA < 0.36   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   
< 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   NA < 0.36   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   
< 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA < 0.22   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   
< 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   NA < 0.23   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   NA < 0.12   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   
< 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA < 0.23   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   NA < 0.45   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   
< 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA < 0.49   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   NA < 0.28   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   
< 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   NA < 0.25   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   
< 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   NA < 0.24   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   
< 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   NA < 0.22   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   
< 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   NA < 0.26   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   
0.20 J  < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA < 0.14   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA < 0.21   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   NA < 0.28   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   
< 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   NA < 0.63   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   
< 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   NA < 0.24   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   
< 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA < 0.21   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA < 0.19   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA < 0.24   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   NA < 0.19   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   
< 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   NA < 0.26   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   
< 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA < 0.24   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.22   < 0.17   0.85 J < 0.17   < 0.17   < 0.17   < 0.22   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA 0.78 J 1.7 0.93 J < 0.17   1.3 1.5
0.54   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   0.73   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   NA 0.64   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   

< 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   NA < 0.27   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   
< 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.18   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   NA < 0.18   0.26 J  < 0.19   < 0.19   < 0.19   < 0.19   
< 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   NA < 0.13   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   
0.83 J  < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   0.86 J  < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   NA 1.6   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   

NA NA NA NA NA NA NA NA NA NA NA NA < 0.035   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA < 0.037   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA < 0.038   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA < 0.02   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA 1960   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13
44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft 44 - 48 ft

12/06/2012 01/19/2013 02/21/2013 04/17/2013 07/22/2013 10/07/2013 04/16/2014 10/14/2014 04/14/2015 10/16/2015 10/10/2016 10/03/2017

< 0.25   < 0.25   < 0.25   < 0.5   < 0.25   < 0.25   < 0.50   < 0.50   < 0.50   < 0.46   < 1.1   < 0.44   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.2   < 0.2   < 0.40   < 0.40   < 0.40   < 0.38   < 1.0   < 0.4   
< 0.28   < 0.28   < 0.28   < 0.56   < 0.28   < 0.28   < 0.56   < 0.56   < 0.56   < 0.35   < 1.0   < 0.4   
0.92 J 1.1 0.88 J < 0.62   0.85 J 1.1 1.3 J < 0.62   1.4 J 0.73 J < 1.4   < 0.56   
< 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.36   < 0.60   < 0.24   
< 0.36   < 0.36   < 0.36   < 0.72   < 0.36   < 0.36   < 0.72   < 0.72   < 0.72   < 0.39   < 1.3   < 0.52   
< 0.27   < 0.27   < 0.27   < 0.54   < 0.27   < 0.27   < 0.54   < 0.54   < 0.54   < 0.33   < 0.76   < 0.3   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.2   < 0.2   < 0.40   < 0.40   < 0.40   < 0.43   < 1.0   < 0.4   
< 0.24   < 0.24   < 0.24   < 0.48   < 0.24   < 0.24   < 0.48   < 0.48   < 0.48   < 0.46   < 0.45   < 0.18   
< 0.31   < 0.31   < 0.31   < 0.62   < 0.31   < 0.31   < 0.62   < 0.62   < 0.62   < 0.34   < 0.77   < 0.31   
< 0.18   < 0.18   < 0.18   < 0.36   < 0.18   < 0.18   < 0.36   < 0.36   < 0.36   < 0.25   < 0.75   < 0.3   

NA NA NA NA NA NA NA NA NA NA < 30   < 12   
NA NA NA NA NA NA NA NA NA NA < 9.5   < 3.8   
NA NA NA NA NA NA NA NA NA NA < 7.7   < 3.1   
NA NA NA NA NA NA NA NA NA NA < 34   < 14   

0.34 J  0.38 J  0.32 J  0.38 J  0.34 J  0.46 J  < 0.15   < 0.15   < 0.15   < 0.15   < 0.89   < 0.36   
< 0.17   < 0.17   < 0.17   < 0.34   < 0.17   < 0.17   < 0.34   < 0.34   < 0.34   < 0.37   < 0.77   < 0.31   
< 0.28   < 0.28   < 0.28   < 0.56   < 0.28   < 0.28   < 0.56   < 0.56   < 0.56   < 0.48   < 0.88   < 0.35   
< 0.31   < 0.31   < 0.31   < 0.62   < 0.31   < 0.31   < 0.62   < 0.62 *  < 0.62   < 0.80   < 5.9   < 2.4   

NA NA NA NA NA NA NA NA NA NA < 0.53   < 0.21   
< 0.26   < 0.26   < 0.26   < 0.52   < 0.26   < 0.26   < 0.52   < 0.52   < 0.52   < 0.38   < 0.38   < 0.15   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.2   < 0.2   < 0.40   < 0.40   < 0.40   < 0.37   < 0.62   < 0.25   
< 0.18   < 0.18   < 0.18   < 0.36   < 0.18   < 0.18   < 0.36   < 0.36   < 0.36   < 0.32   4.3 BJ < 0.64   

540 450 460 460 430 480 450 440 360 220 97 50
< 0.2   < 0.2   < 0.2   < 0.4   < 0.2   < 0.2   < 0.40   < 0.40   < 0.40   < 0.54   < 1.1   < 0.44   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.18   < 0.54   < 0.22   
< 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.39   < 0.81   < 0.32   

NA NA NA NA NA NA NA NA NA NA < 0.57   < 0.23   
< 0.24   < 0.24   < 0.24   < 0.48   < 0.24   < 0.24   < 0.48   < 0.48   < 0.48   < 0.39   < 1.4   < 0.56   
< 0.68   < 0.68   < 0.68   < 1.4   < 0.68   < 0.68   < 1.4   < 1.4   < 1.4   < 1.6   < 1.4   < 0.56   
< 0.16   < 0.16   < 0.16   < 0.32   < 0.16   < 0.16   < 0.32   < 0.32   < 0.32   < 0.34   < 0.88   < 0.35   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.39   < 1.4   < 0.56   

NA NA NA NA NA NA NA NA NA NA < 2.1   < 0.84   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.41   < 1.0   < 0.4   

NA NA NA NA NA NA NA NA NA NA < 0.58   < 0.23   
< 0.17   < 0.17   < 0.17   < 0.34   < 0.17   < 0.17   < 0.34   < 0.34   < 0.34   < 0.36   < 0.85   < 0.34   
< 0.15   < 0.15   < 0.15   < 0.3   < 0.15   < 0.15   < 0.30   < 0.30   < 0.30   < 0.40   < 1.3   < 0.52   
< 0.1   < 0.1   < 0.1   < 0.2   < 0.1   < 0.1   < 0.20   < 0.20   < 0.20   < 0.39   < 0.65   < 0.26   
< 0.14   < 0.14   < 0.14   < 0.28   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.40   < 1.2   < 0.48   

640 760 630 680 720 800 750 750 580 360 240 160
< 0.11   < 0.11   < 0.11   < 0.22   < 0.11   < 0.11   < 0.22   < 0.22   < 0.22   < 0.15   < 0.53   < 0.21   

7.3   6.7   6.1   6.9   6.9   8.4   8.5   7.7   8.4   4.0   < 1.1   0.68 J  
230 200 220 230 220 290 300 260 320 170 93 59
15 17 17 13 13 17 14 16 16 8.6 3.7 J 1.5 J

< 0.068   < 0.068   < 0.068   < 0.14   < 0.068   < 0.068   < 0.14   < 0.14   < 0.14   < 0.22   < 0.58   < 0.46   

< 0.16   NA NA NA NA NA NA NA NA NA NA NA
< 0.085   NA NA NA NA NA NA NA NA NA NA NA
< 0.12   NA NA NA NA NA NA NA NA NA NA NA
< 0.1   NA NA NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

1400   1400   1400   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13
67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft 67 - 71 ft

12/06/2012 01/19/2013 02/21/2013 04/17/2013 07/22/2013 10/07/2013 04/16/2014 10/14/2014 04/14/2015 10/16/2015 10/10/2016 10/03/2017

< 1.3   < 1.3   < 1.3   < 2.5   < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 0.92   < 1.1   < 0.22   
< 1   < 1   < 1   < 2   < 1   < 1   < 1.0   < 1.0   < 1.0   < 0.76   < 1.0   < 0.2   

< 1.4   < 1.4   < 1.4   < 2.8   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.70   < 1.0   < 0.2   
2.8 J 3.1 J < 1.6   < 3.1   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 0.78   < 1.4   < 0.28   
< 0.7   < 0.7   < 0.7   < 1.4   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 0.72   < 0.60   < 0.12   
< 1.8   < 1.8   < 1.8   < 3.6   < 1.8   < 1.8   < 1.8   < 1.8   < 1.8   < 0.77   < 1.3   < 0.26   
< 1.4   < 1.4   < 1.4   < 2.7   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.67   < 0.76   < 0.15   
< 1   < 1   < 1   < 2   < 1   < 1   < 1.0   < 1.0   < 1.0   < 0.86   < 1.0   < 0.2   

< 1.2   < 1.2   < 1.2   < 2.4   < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 0.92   < 0.45   < 0.09   
< 1.6   < 1.6   < 1.6   < 3.1   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 0.68   < 0.77   < 0.15   
< 0.9   < 0.9   < 0.9   < 1.8   < 0.9   < 0.9   < 0.90   < 0.90   < 0.90   < 0.51   < 0.75   < 0.15   

NA NA NA NA NA NA NA NA NA NA < 30   < 6   
NA NA NA NA NA NA NA NA NA NA < 9.5   < 1.9   
NA NA NA NA NA NA NA NA NA NA < 7.7   < 1.5   
NA NA NA NA NA NA NA NA NA NA < 34   < 6.8   

< 0.37   1.1 J < 0.37   < 0.74   < 0.37   < 0.37   < 0.37   < 0.37   < 0.37   < 0.29   < 0.89   < 0.18   
< 0.85   < 0.85   < 0.85   < 1.7   < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 0.74   < 0.77   < 0.15   
< 1.4   < 1.4   < 1.4   < 2.8   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.97   < 0.88   < 0.18   
< 1.6   < 1.6   < 1.6   < 3.1   < 1.6   < 1.6   < 1.6   < 1.6 *  < 1.6   < 1.6   < 5.9   < 1.2   

NA NA NA NA NA NA NA NA NA NA < 0.53   < 0.11   
< 1.3   < 1.3   < 1.3   < 2.6   < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 0.77   < 0.38   < 0.076   
< 1   < 1   < 1   < 2   < 1   < 1   < 1.0   < 1.0   < 1.0   < 0.74   < 0.62   0.18 J  

< 0.9   < 0.9   < 0.9   < 1.8   < 0.9   < 0.9   < 0.90   < 0.90   < 0.90   < 0.64   4.7 BJ < 0.32   
3500 3100 2900 3200 2300 1500 1300 810 710 470 89 24
< 1   < 1   < 1   < 2   < 1   < 1   < 1.0   < 1.0   < 1.0   < 1.1   < 1.1   < 0.22   

< 0.65   < 0.65   < 0.65   < 1.3   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.37   < 0.54   < 0.11   
< 0.7   < 0.7   < 0.7   < 1.4   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 0.77   < 0.81   < 0.16   

NA NA NA NA NA NA NA NA NA NA < 0.57   < 0.11   
< 1.2   < 1.2   < 1.2   < 2.4   < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 0.79   < 1.4   < 0.28   
< 3.4   < 3.4   < 3.4   < 6.8   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.3   < 1.4   < 0.28   
< 0.8   < 0.8   < 0.8   < 1.6   < 0.8   < 0.8   < 0.80   < 0.80   < 0.80   < 0.67   < 0.88   < 0.18   
< 0.65   < 0.65   < 0.65   < 1.3   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.78   < 1.4   < 0.28   

NA NA NA NA NA NA NA NA NA NA < 2.1   < 0.42   
< 0.65   < 0.65   < 0.65   < 1.3   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.83   < 1.0   < 0.2   

NA NA NA NA NA NA NA NA NA NA < 0.58   < 0.12   
< 0.85   < 0.85   < 0.85   < 1.7   < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 0.72   < 0.85   < 0.17   
< 0.75   < 0.75   < 0.75   < 1.5   < 0.75   < 0.75   < 0.75   < 0.75   < 0.75   < 0.80   < 1.3   < 0.26   
< 0.5   < 0.5   < 0.5   < 1   < 0.5   < 0.5   < 0.50   < 0.50   < 0.50   < 0.77   < 0.65   < 0.13   
< 0.7   < 0.7   < 0.7   < 1.4   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 0.80   < 1.2   < 0.24   
3800 4300 2900 3800 2800 2000 1600 1600 1200 970 270 84

< 0.55   < 0.55   < 0.55   < 1.1   < 0.55   < 0.55   < 0.55   < 0.55   < 0.55   < 0.30   < 0.53   < 0.11   
60 56 48 52 37 27 23 12   11   < 0.70   < 1.1   0.48 J  

1100 1000 800 940 630 510 440 260 270 180 55 18
150 180 140 130 110 92 83 45 50 < 0.41   3.2 J 0.6 J

< 0.34   < 0.34   < 0.34   < 0.68   < 0.34   < 0.34   < 0.34   < 0.34   < 0.34   < 0.44   < 0.58   < 0.23   

< 0.16   NA NA NA NA NA NA NA NA NA NA NA
< 0.085   NA NA NA NA NA NA NA NA NA NA NA
< 0.12   NA NA NA NA NA NA NA NA NA NA NA
< 0.1   NA NA NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

1100   1100   1000   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-13 MP-13 MP-13 MP-133 MP-13 MP-133 MP-13 MP-133 MP-13 MP-133 MP-13 MP-133 MP-13 MP-133 MP-13 MP-13 MP-133 MP-13 MP-133 MP-13 MP-13
81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft 81 - 85 ft

12/06/2012 12/12/2012 01/19/2013 01/19/2013 02/21/2013 02/21/2013 04/17/2013 04/17/2013 07/22/2013 07/22/2013 10/07/2013 10/07/2013 04/16/2014 04/16/2014 10/14/2014 04/14/2015 04/14/2015 10/16/2015 10/16/2015 10/10/2016 10/03/2017

< 2.5   NA 4.8 J  4.1 J  4.5 J  4.8 J  < 5   < 2.5   < 2.5   < 2.5   < 1.3   < 1.3   < 2.5   < 5.0   < 2.5   < 2.5   < 2.5   < 9.2   < 9.2   < 22   < 11   
< 2   NA < 2   < 2   < 1   < 1   < 4   < 2   < 2   < 2   < 1   < 1   < 2.0   < 4.0   < 2.0   < 2.0   < 2.0   < 7.6   < 7.6   < 20   < 10   

< 2.8   NA < 2.8   < 2.8   < 1.4   < 1.4   < 5.6   < 2.8   < 2.8   < 2.8   < 1.4   < 1.4   < 2.8   < 5.6   < 2.8   < 2.8   < 2.8   < 7.0   < 7.0   < 20   < 10   
< 3.1   NA < 3.1   4.2 J 4.2 J 3.5 J < 6.2   < 3.1   < 3.1   < 3.1   < 1.6   < 1.6   < 3.1   < 6.2   < 3.1   < 3.1   < 3.1   < 7.8   < 7.8   < 28   < 14   
< 1.4   NA < 1.4   < 1.4   < 0.7   < 0.7   < 2.8   < 1.4   < 1.4   < 1.4   < 0.7   < 0.7   < 1.4   < 2.8   < 1.4   < 1.4   < 1.4   < 7.2   < 7.2   < 12   < 6   
< 3.6   NA < 3.6   < 3.6   < 1.8   < 1.8   < 7.2   < 3.6   < 3.6   < 3.6   < 1.8   < 1.8   < 3.6   < 7.2   < 3.6   < 3.6   < 3.6   < 7.7   < 7.7   < 26   < 13   
< 2.7   NA < 2.7   < 2.7   < 1.4   < 1.4   < 5.4   < 2.7   < 2.7   < 2.7   < 1.4   < 1.4   < 2.7   < 5.4   < 2.7   < 2.7   < 2.7   < 6.7   < 6.7   < 15   < 7.6   
< 2   NA < 2   < 2   < 1   < 1   < 4   < 2   < 2   < 2   < 1   < 1   < 2.0   < 4.0   < 2.0   < 2.0   < 2.0   < 8.6   < 8.6   < 20   < 10   

< 2.4   NA < 2.4   < 2.4   < 1.2   < 1.2   < 4.8   < 2.4   < 2.4   < 2.4   < 1.2   < 1.2   < 2.4   < 4.8   < 2.4   < 2.4   < 2.4   < 9.2   < 9.2   < 9.0   < 4.5   
< 3.1   NA < 3.1   < 3.1   < 1.6   < 1.6   < 6.2   < 3.1   < 3.1   < 3.1   < 1.6   < 1.6   < 3.1   < 6.2   < 3.1   < 3.1   < 3.1   < 6.8   < 6.8   < 15   < 7.7   
< 1.8   NA < 1.8   < 1.8   < 0.9   < 0.9   < 3.6   < 1.8   < 1.8   < 1.8   < 0.9   < 0.9   < 1.8   < 3.6   < 1.8   < 1.8   < 1.8   < 5.1   < 5.1   < 15   < 7.5   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 600   < 300   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 190   < 95   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 150   < 77   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 680   500 J  

< 0.74   NA < 0.74   < 0.74   < 0.37   < 0.37   < 1.5   < 0.74   < 0.74   < 0.74   < 0.37   < 0.37   < 0.74   < 1.5   < 0.74   < 0.74   < 0.74   < 2.9   < 2.9   < 18   < 8.9   
< 1.7   NA < 1.7   < 1.7   < 0.85   < 0.85   < 3.4   < 1.7   < 1.7   < 1.7   < 0.85   < 0.85   < 1.7   < 3.4   < 1.7   < 1.7   < 1.7   < 7.4   < 7.4   < 15   < 7.7   
< 2.8   NA < 2.8   < 2.8   < 1.4   < 1.4   < 5.6   < 2.8   < 2.8   < 2.8   < 1.4   < 1.4   < 2.8   < 5.6   < 2.8   < 2.8   < 2.8   < 9.7   < 9.7   < 18   < 8.8   
< 3.1   NA < 3.1   < 3.1   < 1.6   < 1.6   < 6.2   < 3.1   < 3.1   < 3.1   < 1.6   < 1.6   < 3.1   < 6.2   < 3.1 *  < 3.1   < 3.1   < 16   < 16   < 120   < 59   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 11   < 5.3   
< 2.6   NA < 2.6   < 2.6   < 1.3   < 1.3   < 5.2   < 2.6   < 2.6   < 2.6   < 1.3   < 1.3   < 2.6   < 5.2   < 2.6   < 2.6   < 2.6   < 7.7   < 7.7   < 7.6   < 3.8   
< 2   NA < 2   < 2   < 1   < 1   < 4   < 2   < 2   < 2   < 1   < 1   < 2.0   < 4.0   < 2.0   < 2.0   < 2.0   < 7.4   < 7.4   < 12   < 6.2   

< 1.8   NA < 1.8   < 1.8   < 0.9   < 0.9   < 3.6   < 1.8   < 1.8   < 1.8   < 0.9   < 0.9   < 1.8   < 3.6   < 1.8   < 1.8   < 1.8   < 6.4   < 6.4   < 32   < 16   
1900 NA 1800 1800 2100 2300 2700 2400 1700 1800 1200 1200 2200 2400 1700 1600 2000 1900 1800 930 670
< 2   NA < 2   < 2   < 1   < 1   < 4   < 2   < 2   < 2   < 1   < 1   < 2.0   < 4.0   < 2.0   < 2.0   < 2.0   < 11   < 11   < 22   < 11   

< 1.3   NA < 1.3   < 1.3   < 0.65   < 0.65   < 2.6   < 1.3   < 1.3   < 1.3   < 0.65   < 0.65   < 1.3   < 2.6   < 1.3   < 1.3   < 1.3   < 3.7   < 3.7   < 11   < 5.4   
< 1.4   NA < 1.4   < 1.4   < 0.7   < 0.7   < 2.8   < 1.4   < 1.4   < 1.4   < 0.7   < 0.7   < 1.4   < 2.8   < 1.4   < 1.4   < 1.4   < 7.7   < 7.7   < 16   < 8.1   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 11   6 BJ  
< 2.4   NA < 2.4   < 2.4   < 1.2   < 1.2   < 4.8   < 2.4   < 2.4   < 2.4   < 1.2   < 1.2   < 2.4   < 4.8   < 2.4   < 2.4   < 2.4   < 7.9   < 7.9   < 28   < 14   
< 6.8   NA < 6.8   < 6.8   < 3.4   < 3.4   < 14   < 6.8   < 6.8   < 6.8   < 3.4   < 3.4   < 6.8   < 14   < 6.8   < 6.8   < 6.8   < 33   < 33   < 28   < 14   
< 1.6   NA < 1.6   < 1.6   < 0.8   < 0.8   < 3.2   < 1.6   < 1.6   < 1.6   < 0.8   < 0.8   < 1.6   < 3.2   < 1.6   < 1.6   < 1.6   < 6.7   < 6.7   < 18   < 8.8   
< 1.3   NA < 1.3   < 1.3   < 0.65   < 0.65   < 2.6   < 1.3   < 1.3   < 1.3   < 0.65   < 0.65   < 1.3   < 2.6   < 1.3   < 1.3   < 1.3   < 7.8   < 7.8   < 28   < 14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 42   < 21   
< 1.3   NA < 1.3   < 1.3   < 0.65   < 0.65   < 2.6   < 1.3   < 1.3   < 1.3   < 0.65   < 0.65   < 1.3   < 2.6   < 1.3   < 1.3   < 1.3   < 8.3   < 8.3   < 20   < 10   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 12   < 5.8   
< 1.7   NA < 1.7   < 1.7   < 0.85   < 0.85   < 3.4   < 1.7   < 1.7   < 1.7   < 0.85   < 0.85   < 1.7   < 3.4   < 1.7   < 1.7   < 1.7   < 7.2   < 7.2   < 17   < 8.5   
< 1.5   NA < 1.5   < 1.5   < 0.75   < 0.75   < 3   < 1.5   < 1.5   < 1.5   < 0.75   < 0.75   < 1.5   < 3.0   < 1.5   < 1.5   < 1.5   < 8.0   < 8.0   < 26   < 13   
< 1   NA < 1   < 1   < 0.5   < 0.5   < 2   < 1   < 1   < 1   < 0.5   < 0.5   < 1.0   < 2.0   < 1.0   < 1.0   < 1.0   < 7.7   < 7.7   < 13   < 6.5   

< 1.4   NA < 1.4   < 1.4   < 0.7   < 0.7   < 2.8   < 1.4   < 1.4   < 1.4   < 0.7   < 0.7   < 1.4   < 2.8   < 1.4   < 1.4   < 1.4   < 8.0   < 8.0   < 24   < 12   
5600 NA 6800 7400 7000 7100 7900 7000 6800 6300 5400 5200 7900 7800 8000 6700 11000 9700 9200 4800 3200

< 1.1   NA < 1.1   < 1.1   < 0.55   < 0.55   < 2.2   < 1.1   < 1.1   < 1.1   < 0.55   < 0.55   < 1.1   < 2.2   < 1.1   < 1.1   < 1.1   < 3.0   < 3.0   < 11   < 5.3   
29 NA 38 37 38 40 48 35 29 31 19   19   39 41 25 27 34 < 7.0   < 7.0   < 22   12 J  
940 NA 1100 1000 1100 1000 1200 940 900 900 660 640 1100 1100 730 780 980 960 870 500 390
64 NA 120 110 110 110 99 71 75 75 48 48 87 95 55 72 89 110 92 52 J 54

< 0.68   NA < 0.68   < 0.68   < 0.34   < 0.34   < 1.4   < 0.68   < 0.68   < 0.68   < 0.34   < 0.34   < 0.68   < 1.4   < 0.68   < 0.68   < 0.68   < 4.4   < 4.4   < 12   < 12   

< 0.15   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.083   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.12   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.099   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

990   950   910   NA 980   NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13
102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft 102 - 106 ft
12/04/2012 01/18/2013 02/21/2013 04/17/2013 07/22/2013 10/07/2013 04/16/2014 10/14/2014 04/14/2015 10/16/2015 10/10/2016 10/03/2017

< 1.3   < 0.5   < 0.5   < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 4.6   < 2.2   < 2.8   
< 1   < 0.4   < 0.4   < 1   < 1   < 1   < 1.0   < 1.0   < 1.0   < 3.8   < 2.0   < 2.5   

< 1.4   < 0.56   < 0.56   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 3.5   < 2.0   < 2.5   
< 1.6   < 0.62   < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 3.9   < 2.8   < 3.5   
< 0.7   < 0.28   < 0.28   < 0.7   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 3.6   < 1.2   < 1.5   
< 1.8   < 0.72   < 0.72   < 1.8   < 1.8   < 1.8   < 1.8   < 1.8   < 1.8   < 3.9   < 2.6   < 3.3   
< 1.4   < 0.54   < 0.54   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 3.3   < 1.5   < 1.9   
< 1   < 0.4   < 0.4   < 1   < 1   < 1   < 1.0   < 1.0   < 1.0   < 4.3   < 2.0   < 2.5   

< 1.2   < 0.48   < 0.48   < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 4.6   < 0.90   < 1.1   
< 1.6   < 0.62   < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 3.4   < 1.5   < 1.9   
< 0.9   < 0.36   < 0.36   < 0.9   < 0.9   < 0.9   < 0.90   < 0.90   < 0.90   < 2.5   < 1.5   < 1.9   

NA NA NA NA NA NA NA NA NA NA < 60   < 75   
NA NA NA NA NA NA NA NA NA NA < 19   < 24   
NA NA NA NA NA NA NA NA NA NA < 15   < 19   
NA NA NA NA NA NA NA NA NA NA < 68   < 85   

< 0.37   < 0.15   < 0.15   < 0.37   < 0.37   < 0.37   < 0.37   < 0.37   < 0.37   < 1.5   < 1.8   < 2.2   
< 0.85   < 0.34   < 0.34   < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 3.7   < 1.5   < 1.9   
< 1.4   < 0.56   < 0.56   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 4.8   < 1.8   < 2.2   
< 1.6   < 0.62   < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6 *  < 1.6   < 8.0   < 12   < 15   

NA NA NA NA NA NA NA NA NA NA < 1.1   < 1.3   
< 1.3   < 0.52   < 0.52   < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 3.8   < 0.76   < 0.95   
< 1   < 0.4   < 0.4   < 1   < 1   < 1   < 1.0   < 1.0   < 1.0   < 3.7   < 1.2   < 1.6   

< 0.9   < 0.36   < 0.36   < 0.9   < 0.9   < 0.9   < 0.90   < 0.90   < 0.90   < 3.2   9.8 BJ < 4   
1100 690 520 720 660 600 770 730 980 1100 200 350
< 1   < 0.4   < 0.4   < 1   < 1   < 1   < 1.0   < 1.0   < 1.0   < 5.4   < 2.2   < 2.8   

< 0.65   < 0.26   < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 1.8   < 1.1   < 1.4   
< 0.7   < 0.28   < 0.28   < 0.7   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 3.9   < 1.6   < 2   

NA NA NA NA NA NA NA NA NA NA < 1.1   < 1.4   
< 1.2   < 0.48   < 0.48   < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 3.9   < 2.8   < 3.5   
< 3.4   < 1.4   < 1.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 16   < 2.8   < 3.5   
< 0.8   < 0.32   < 0.32   < 0.8   < 0.8   < 0.8   < 0.80   < 0.80   < 0.80   < 3.4   < 1.8   < 2.2   

< 0.65   < 0.26   < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 3.9   < 2.8   < 3.5   
NA NA NA NA NA NA NA NA NA NA < 4.2   < 5.3   

< 0.65   < 0.26   < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 4.1   < 2.0   < 2.5   
NA NA NA NA NA NA NA NA NA NA < 1.2   < 1.5   

< 0.85   < 0.34   < 0.34   < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 3.6   < 1.7   < 2.1   
< 0.75   < 0.3   < 0.3   < 0.75   < 0.75   < 0.75   < 0.75   < 0.75   < 0.75   < 4.0   < 2.6   < 3.3   
< 0.5   < 0.2   < 0.2   < 0.5   < 0.5   < 0.5   < 0.50   < 0.50   < 0.50   < 3.9   < 1.3   1.8 BJ  
< 0.7   < 0.28   < 0.28   < 0.7   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 4.0   < 2.4   < 3   
1800 1100 670 1400 1500 1900 1600 2000 2100 4600 870 970

< 0.55   < 0.22   < 0.22   < 0.55   < 0.55   < 0.55   < 0.55   < 0.55   < 0.55   < 1.5   < 1.1   < 1.3   
15   9.5   4.8   6.6   6.0   7.0   9.8   8.1   13   < 3.5   3.2 J  7.3 J  
440 330 270 500 450 490 580 530 680 930 230 230
33 23 13 20 19 20 23 22 41 44 < 3.2   < 4   

< 0.34   < 0.14   < 0.14   < 0.34   < 0.34   < 0.34   < 0.34   < 0.34   < 0.34   < 2.2   < 1.2   < 2.9   

< 0.15   NA NA NA NA NA NA NA NA NA NA NA
< 0.083   NA NA NA NA NA NA NA NA NA NA NA
< 0.12   NA NA NA NA NA NA NA NA NA NA NA
< 0.099   NA NA NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

1100   970   960   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-13 MP-133 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13
121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft 121 - 125 ft
12/04/2012 12/04/2012 01/18/2013 02/20/2013 04/17/2013 07/22/2013 10/07/2013 04/16/2014 10/14/2014 04/14/2015 10/16/2015 10/10/2016 10/03/2017

< 0.5   < 1.3   < 1.3   NA < 5   < 2.5   1.1   < 5.0   < 2.5   < 2.5   < 9.2   < 11   < 5.5   
< 0.4   < 1   < 1   NA < 4   < 2   < 0.2   < 4.0   < 2.0   < 2.0   < 7.6   < 10   < 5   
< 0.56   < 1.4   < 1.4   NA < 5.6   < 2.8   < 0.28   < 5.6   < 2.8   < 2.8   < 7.0   < 10   < 5   
< 0.62   < 1.6   < 1.6   NA < 6.2   < 3.1   < 0.31   < 6.2   < 3.1   < 3.1   < 7.8   < 14   < 7   
< 0.28   < 0.7   < 0.7   NA < 2.8   < 1.4   < 0.14   < 2.8   < 1.4   < 1.4   < 7.2   < 6.0   < 3   
< 0.72   < 1.8   < 1.8   NA < 7.2   < 3.6   < 0.36   < 7.2   < 3.6   < 3.6   < 7.7   < 13   < 6.5   
< 0.54   < 1.4   < 1.4   NA < 5.4   < 2.7   < 0.27   < 5.4   < 2.7   < 2.7   < 6.7   < 7.6   < 3.8   
< 0.4   < 1   < 1   NA < 4   < 2   < 0.2   < 4.0   < 2.0   < 2.0   < 8.6   < 10   < 5   
< 0.48   < 1.2   < 1.2   NA < 4.8   < 2.4   < 0.24   < 4.8   < 2.4   < 2.4   < 9.2   < 4.5   < 2.3   
< 0.62   < 1.6   < 1.6   NA < 6.2   < 3.1   < 0.31   < 6.2   < 3.1   < 3.1   < 6.8   < 7.7   < 3.9   
< 0.36   < 0.9   < 0.9   NA < 3.6   < 1.8   < 0.18   < 3.6   < 1.8   < 1.8   < 5.1   < 7.5   < 3.8   

NA NA NA NA NA NA NA NA NA NA NA < 300   < 150   
NA NA NA NA NA NA NA NA NA NA NA < 95   < 48   
NA NA NA NA NA NA NA NA NA NA NA < 77   < 39   
NA NA NA NA NA NA NA NA NA NA NA < 340   280 BJ  

< 0.15   < 0.37   < 0.37   NA < 1.5   < 0.74   0.29 J  < 1.5   < 0.74   < 0.74   < 2.9   < 8.9   < 4.5   
< 0.34   < 0.85   < 0.85   NA < 3.4   < 1.7   < 0.17   < 3.4   < 1.7   < 1.7   < 7.4   < 7.7   < 3.9   
< 0.56   < 1.4   < 1.4   NA < 5.6   < 2.8   < 0.28   < 5.6   < 2.8   < 2.8   < 9.7   < 8.8   < 4.4   
< 0.62   < 1.6   < 1.6   NA < 6.2   < 3.1   < 0.31   < 6.2   < 3.1 *  < 3.1   < 16   < 59   < 30   

NA NA NA NA NA NA NA NA NA NA NA < 5.3   < 2.7   
< 0.52   < 1.3   < 1.3   NA < 5.2   < 2.6   < 0.26   < 5.2   < 2.6   < 2.6   < 7.7   < 3.8   < 1.9   
< 0.4   < 1   < 1   NA < 4   < 2   < 0.2   < 4.0   < 2.0   < 2.0   < 7.4   < 6.2   < 3.1   
< 0.36   < 0.9   < 0.9   NA < 3.6   < 1.8   < 0.18   < 3.6   < 1.8   < 1.8   < 6.4   49 BJ 9.5 J+ 

910 970 1000 NA 930 760 650 720 630 690 820 200 240
< 0.4   < 1   < 1   NA < 4   < 2   < 0.2   < 4.0   < 2.0   < 2.0   < 11   < 11   < 5.5   
< 0.26   < 0.65   < 0.65   NA < 2.6   < 1.3   < 0.13   < 2.6   < 1.3   < 1.3   < 3.7   < 5.4   < 2.7   
< 0.28   < 0.7   < 0.7   NA < 2.8   < 1.4   < 0.14   < 2.8   < 1.4   < 1.4   < 7.7   < 8.1   < 4.1   

NA NA NA NA NA NA NA NA NA NA NA < 5.7   3 BJ  
< 0.48   < 1.2   < 1.2   NA < 4.8   < 2.4   < 0.24   < 4.8   < 2.4   < 2.4   < 7.9   < 14   < 7   
< 1.4   < 3.4   < 3.4   NA < 14   < 6.8   < 0.68   < 14   < 6.8   < 6.8   < 33   < 14   < 7   
< 0.32   < 0.8   < 0.8   NA < 3.2   < 1.6   < 0.16   < 3.2   < 1.6   < 1.6   < 6.7   < 8.8   < 4.4   
< 0.26   < 0.65   < 0.65   NA < 2.6   < 1.3   < 0.13   < 2.6   < 1.3   < 1.3   < 7.8   < 14   < 7   

NA NA NA NA NA NA NA NA NA NA NA < 21   < 11   
< 0.26   < 0.65   < 0.65   NA < 2.6   < 1.3   < 0.13   < 2.6   < 1.3   < 1.3   < 8.3   < 10   < 5   

NA NA NA NA NA NA NA NA NA NA NA < 5.8   < 2.9   
< 0.34   < 0.85   < 0.85   NA < 3.4   < 1.7   < 0.17   < 3.4   < 1.7   < 1.7   < 7.2   < 8.5   < 4.3   
< 0.3   < 0.75   < 0.75   NA < 3   < 1.5   < 0.15   < 3.0   < 1.5   < 1.5   < 8.0   < 13   < 6.5   
< 0.2   < 0.5   < 0.5   NA < 2   < 1   < 0.1   < 2.0   < 1.0   < 1.0   < 7.7   < 6.5   3.5 BJ  
< 0.28   < 0.7   < 0.7   NA < 2.8   < 1.4   < 0.14   < 2.8   < 1.4   < 1.4   < 8.0   < 12   < 6   

1500 1500 2600 NA 7000 6300 6500 6700 4800 4300 12000 3100 3000
< 0.22   < 0.55   < 0.55   NA < 2.2   < 1.1   < 0.11   < 2.2   < 1.1   < 1.1   < 3.0   9.0 J  < 2.7   

12   15   17   NA 12 J  12   9.7   10 J  6.7 J  < 2.5   < 7.0   < 11   6 J  
340 370 460 NA 600 510 550 710 520 640 1100 450 460
36 37 54 NA 13 9.3 8.1 6.2 J < 1.0   11 < 4.1   < 16   < 8   

< 0.14   < 0.34   < 0.34   NA < 1.4   < 0.68   < 0.068   < 1.4   < 0.68   < 0.68   < 4.4   < 5.8   < 5.8   

< 0.15   NA NA NA NA NA NA NA NA NA NA NA NA
< 0.084   NA NA NA NA NA NA NA NA NA NA NA NA
< 0.12   NA NA NA NA NA NA NA NA NA NA NA NA
< 0.1   NA NA NA NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

1100   NA 1000   920   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13 MP-13
135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 135 - 139 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft 163 - 167 ft
12/04/2012 01/17/2013 02/20/2013 04/17/2013 07/22/2013 10/07/2013 04/16/2014 10/14/2014 04/14/2015 10/16/2015 10/10/2016 10/03/2017 12/04/2012 01/16/2013 02/20/2013 04/17/2013 07/22/2013 10/07/2013 04/16/2014 10/14/2014 04/14/2015 10/16/2015 10/10/2016 10/03/2017

< 0.5   < 1.3   NA < 2.5   < 2.5   < 1.3   < 2.5   < 2.5   < 2.5   < 4.6   < 11   < 5.5   < 1.3   < 0.25   NA < 0.5   < 0.25   < 0.25   < 0.50   < 0.50   < 0.25   < 0.46   < 0.22   < 0.11   
< 0.4   < 1   NA < 2   < 2   < 1   < 2.0   < 2.0   < 2.0   < 3.8   < 10   < 5   < 1   < 0.2   NA < 0.4   < 0.2   < 0.2   < 0.40   < 0.40   < 0.20   < 0.38   < 0.20   < 0.1   

< 0.56   < 1.4   NA < 2.8   < 2.8   < 1.4   < 2.8   < 2.8   < 2.8   < 3.5   < 10   < 5   < 1.4   < 0.28   NA < 0.56   < 0.28   < 0.28   < 0.56   < 0.56   < 0.28   < 0.35   < 0.20   < 0.1   
1.5 J < 1.6   NA < 3.1   < 3.1   < 1.6   < 3.1   < 3.1   < 3.1   < 3.9   < 14   < 7   < 1.6   0.97 J NA < 0.62   < 0.31   < 0.31   < 0.62   < 0.62   < 0.31   < 0.39   < 0.28   < 0.14   

< 0.28   < 0.7   NA < 1.4   < 1.4   < 0.7   < 1.4   < 1.4   < 1.4   < 3.6   < 6.0   < 3   < 0.7   < 0.14   NA < 0.28   < 0.14   < 0.14   < 0.28   < 0.28   < 0.14   < 0.36   < 0.12   < 0.06   
< 0.72   < 1.8   NA < 3.6   < 3.6   < 1.8   < 3.6   < 3.6   < 3.6   < 3.9   < 13   < 6.5   < 1.8   < 0.36   NA < 0.72   < 0.36   < 0.36   < 0.72   < 0.72   < 0.36   < 0.39   < 0.26   < 0.13   
< 0.54   < 1.4   NA < 2.7   < 2.7   < 1.4   < 2.7   < 2.7   < 2.7   < 3.3   < 7.6   < 3.8   < 1.4   < 0.27   NA < 0.54   < 0.27   < 0.27   < 0.54   < 0.54   < 0.27   < 0.33   < 0.15   < 0.076   
< 0.4   < 1   NA < 2   < 2   < 1   < 2.0   < 2.0   < 2.0   < 4.3   < 10   < 5   < 1   < 0.2   NA < 0.4   < 0.2   < 0.2   < 0.40   < 0.40   < 0.20   < 0.43   < 0.20   < 0.1   

< 0.48   < 1.2   NA < 2.4   < 2.4   < 1.2   < 2.4   < 2.4   < 2.4   < 4.6   < 4.5   < 2.3   < 1.2   < 0.24   NA < 0.48   < 0.24   < 0.24   < 0.48   < 0.48   < 0.24   < 0.46   < 0.090   < 0.045   
< 0.62   < 1.6   NA < 3.1   < 3.1   < 1.6   < 3.1   < 3.1   < 3.1   < 3.4   < 7.7   < 3.9   < 1.6   < 0.31   NA < 0.62   < 0.31   < 0.31   < 0.62   < 0.62   < 0.31   < 0.34   < 0.15   < 0.077   
< 0.36   < 0.9   NA < 1.8   < 1.8   < 0.9   < 1.8   < 1.8   < 1.8   < 2.5   < 7.5   < 3.8   < 0.9   < 0.18   NA < 0.36   < 0.18   < 0.18   < 0.36   < 0.36   < 0.18   < 0.25   < 0.15   < 0.075   

NA NA NA NA NA NA NA NA NA NA < 300   < 150   NA NA NA NA NA NA NA NA NA NA < 6.0   < 3   
NA NA NA NA NA NA NA NA NA NA < 95   < 48   NA NA NA NA NA NA NA NA NA NA < 1.9   < 0.95   
NA NA NA NA NA NA NA NA NA NA < 77   < 39   NA NA NA NA NA NA NA NA NA NA < 1.5   < 0.77   
NA NA NA NA NA NA NA NA NA NA < 340   260 J  NA NA NA NA NA NA NA NA NA NA < 6.8   5.2 BJ  

0.41 J  1.1 J NA < 0.74   < 0.74   < 0.37   < 0.74   < 0.74   < 0.74   < 1.5   < 8.9   < 4.5   < 0.37   < 0.074   NA < 0.15   < 0.074   < 0.074   < 0.15   < 0.15   < 0.074   < 0.15   < 0.18   < 0.089   
< 0.34   < 0.85   NA < 1.7   < 1.7   < 0.85   < 1.7   < 1.7   < 1.7   < 3.7   < 7.7   < 3.9   < 0.85   < 0.17   NA < 0.34   < 0.17   < 0.17   < 0.34   < 0.34   < 0.17   < 0.37   < 0.15   < 0.077   
< 0.56   < 1.4   NA < 2.8   < 2.8   < 1.4   < 2.8   < 2.8   < 2.8   < 4.8   < 8.8   < 4.4   < 1.4   < 0.28   NA < 0.56   < 0.28   < 0.28   < 0.56   < 0.56   < 0.28   < 0.48   < 0.18   < 0.088   
< 0.62   < 1.6   NA < 3.1   < 3.1   < 1.6   < 3.1   < 3.1 *  < 3.1   < 8.0   < 59   < 30   < 1.6   < 0.31   NA < 0.62   < 0.31   < 0.31   < 0.62   < 0.62 *  < 0.31   < 0.80   < 1.2   < 0.59   

NA NA NA NA NA NA NA NA NA NA < 5.3   < 2.7   NA NA NA NA NA NA NA NA NA NA < 0.11   < 0.053   
< 0.52   < 1.3   NA < 2.6   < 2.6   < 1.3   < 2.6   < 2.6   < 2.6   < 3.8   < 3.8   < 1.9   < 1.3   < 0.26   NA < 0.52   < 0.26   < 0.26   < 0.52   < 0.52   < 0.26   < 0.38   < 0.076   < 0.038   
< 0.4   < 1   NA < 2   < 2   < 1   < 2.0   < 2.0   < 2.0   < 3.7   < 6.2   < 3.1   < 1   < 0.2   NA < 0.4   < 0.2   < 0.2   < 0.40   < 0.40   < 0.20   < 0.37   < 0.12   < 0.062   

< 0.36   < 0.9   NA < 1.8   < 1.8   < 0.9   < 1.8   < 1.8   < 1.8   < 3.2   46 BJ 11 J+ < 0.9   < 0.18   NA < 0.36   < 0.18   < 0.18   < 0.36   < 0.36   < 0.18   < 0.32   0.76 BJ  0.46 J+  
1100 910 NA 540 420 380 370 330 410 170 87 190 970 730 NA 460 200 170 180 160 150 33 3.8   3.6   

< 0.4   < 1   NA < 2   < 2   < 1   < 2.0   < 2.0   < 2.0   < 5.4   < 11   < 5.5   < 1   < 0.2   NA < 0.4   < 0.2   < 0.2   < 0.40   < 0.40   < 0.20   < 0.54   < 0.22   < 0.11   
< 0.26   < 0.65   NA < 1.3   < 1.3   < 0.65   < 1.3   < 1.3   < 1.3   < 1.8   < 5.4   < 2.7   < 0.65   < 0.13   NA < 0.26   < 0.13   < 0.13   < 0.26   < 0.26   < 0.13   < 0.18   < 0.11   < 0.054   
< 0.28   < 0.7   NA < 1.4   < 1.4   < 0.7   < 1.4   < 1.4   < 1.4   < 3.9   < 8.1   < 4.1   < 0.7   < 0.14   NA < 0.28   < 0.14   < 0.14   < 0.28   < 0.28   < 0.14   < 0.39   < 0.16   < 0.081   

NA NA NA NA NA NA NA NA NA NA < 5.7   < 2.9   NA NA NA NA NA NA NA NA NA NA < 0.11   < 0.057   
< 0.48   < 1.2   NA < 2.4   < 2.4   < 1.2   < 2.4   < 2.4   < 2.4   < 3.9   < 14   < 7   < 1.2   < 0.24   NA < 0.48   < 0.24   < 0.24   < 0.48   < 0.48   < 0.24   < 0.39   < 0.28   < 0.14   
< 1.4   < 3.4   NA < 6.8   < 6.8   < 3.4   < 6.8   < 6.8   < 6.8   < 16   < 14   < 7   < 3.4   < 0.68   NA < 1.4   < 0.68   < 0.68   < 1.4   < 1.4   < 0.68   < 1.6   < 0.28   < 0.14   

< 0.32   < 0.8   NA < 1.6   < 1.6   < 0.8   < 1.6   < 1.6   < 1.6   < 3.4   < 8.8   < 4.4   < 0.8   < 0.16   NA < 0.32   < 0.16   < 0.16   < 0.32   < 0.32   < 0.16   < 0.34   < 0.18   < 0.088   
< 0.26   < 0.65   NA < 1.3   < 1.3   < 0.65   < 1.3   < 1.3   < 1.3   < 3.9   < 14   < 7   < 0.65   < 0.13   NA < 0.26   < 0.13   < 0.13   < 0.26   < 0.26   < 0.13   < 0.39   < 0.28   < 0.14   

NA NA NA NA NA NA NA NA NA NA < 21   < 11   NA NA NA NA NA NA NA NA NA NA < 0.42   < 0.21   
< 0.26   < 0.65   NA < 1.3   < 1.3   < 0.65   < 1.3   < 1.3   < 1.3   < 4.1   < 10   < 5   < 0.65   < 0.13   NA < 0.26   < 0.13   < 0.13   < 0.26   < 0.26   < 0.13   < 0.41   < 0.20   < 0.1   

NA NA NA NA NA NA NA NA NA NA < 5.8   < 2.9   NA NA NA NA NA NA NA NA NA NA < 0.12   < 0.058   
< 0.34   < 0.85   NA < 1.7   < 1.7   < 0.85   < 1.7   < 1.7   < 1.7   < 3.6   < 8.5   < 4.3   < 0.85   < 0.17   NA < 0.34   < 0.17   < 0.17   < 0.34   < 0.34   < 0.17   < 0.36   < 0.17   < 0.085   
< 0.3   < 0.75   NA < 1.5   < 1.5   < 0.75   < 1.5   < 1.5   < 1.5   < 4.0   < 13   < 6.5   < 0.75   < 0.15   NA < 0.3   < 0.15   < 0.15   < 0.30   < 0.30   < 0.15   < 0.40   < 0.26   < 0.13   
< 0.2   < 0.5   NA < 1   < 1   < 0.5   < 1.0   < 1.0   < 1.0   < 3.9   < 6.5   3.5 BJ  < 0.5   < 0.1   NA < 0.2   < 0.1   < 0.1   < 0.20   < 0.20   < 0.10   < 0.39   < 0.13   < 0.065   

< 0.28   < 0.7   NA < 1.4   < 1.4   < 0.7   < 1.4   < 1.4   < 1.4   < 4.0   < 12   < 6   < 0.7   < 0.14   NA < 0.28   < 0.14   < 0.14   < 0.28   < 0.28   < 0.14   < 0.40   < 0.24   < 0.12   
1900 2300 NA 3800 4200 6500 5200 6300 5700 5500 2000 4100 1400 930 NA 840 510 680 870 930 910 350 43 45

< 0.22   < 0.55   NA < 1.1   < 1.1   < 0.55   < 1.1   < 1.1   < 1.1   < 1.5   8.0 J  < 2.7   < 0.55   < 0.11   NA < 0.22   < 0.11   < 0.11   < 0.22   < 0.22   < 0.11   < 0.15   < 0.11   0.08 BJ  
17   15   NA 8.5 J  5.4 J  < 1.3   < 2.5   < 2.5   < 2.5   < 3.5   < 11   < 5.5   15   13   NA 7.5   3.3   2.6   3.3   1.9 J  1.9   < 0.35   < 0.22   < 0.11   
450 430 NA 310 260 310 320 270 370 210 100 250 370 250 NA 200 92 96 110 100 99 33 4.8 4.4
50 42 NA 11 8.1 5.8 4.0 J 3.7 J 4.4 J < 2.0   < 16   < 8   41 27 NA 6.8 0.74 0.72 0.56 J < 0.20   1.1 < 0.20   < 0.32   < 0.16   

< 0.14   < 0.34   NA < 0.68   < 0.68   < 0.34   < 0.68   < 0.68   < 0.68   < 2.2   < 5.8   < 5.8   < 0.34   < 0.068   NA < 0.14   < 0.068   < 0.068   < 0.14   < 0.14   < 0.068   < 0.22   < 0.12   < 0.12   

< 0.15   NA NA NA NA NA NA NA NA NA NA NA < 0.15   NA NA NA NA NA NA NA NA NA NA NA
< 0.083   NA NA NA NA NA NA NA NA NA NA NA < 0.083   NA NA NA NA NA NA NA NA NA NA NA
< 0.12   NA NA NA NA NA NA NA NA NA NA NA < 0.12   NA NA NA NA NA NA NA NA NA NA NA
< 0.099   NA NA NA NA NA NA NA NA NA NA NA < 0.098   NA NA NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1100   960   890   NA NA NA NA NA NA NA NA NA 1100   850   890   NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14
70 - 75 ft 70 - 75 ft 70 - 75 ft 70 - 75 ft 70 - 75 ft 70 - 75 ft 70 - 75 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft

01/21/2013 04/16/2013 07/16/2013 07/22/2013 10/08/2013 04/14/2014 10/17/2014 01/21/2013 04/16/2013 07/16/2013 07/22/2013 10/08/2013 04/14/2014 10/17/2014 04/13/2015 10/15/2015 10/11/2016 10/02/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   

< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   

< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.4   8.4 BJ  

< 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.80   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   

< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   1.3 J  
< 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.2   < 0.2   < 0.2   0.72 J  < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   

< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24 *  < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24 *  < 0.24   < 0.39   < 0.14   < 0.14   
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.14   < 0.14   
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   0.07 BJ  

< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   
0.71 J < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   1.5 < 0.17   < 0.17   < 0.17   1.7 < 0.17   1 < 0.17   < 0.37   0.54 0.45 J-  
< 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   0.10 J  < 0.053   
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   
< 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.16   < 0.062   < 0.062   
< 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   

< 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14
135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft 135 - 140 ft
01/21/2013 04/16/2013 07/16/2013 07/22/2013 10/08/2013 04/14/2014 10/17/2014 04/13/2015 10/15/2015 01/20/2016 04/19/2016 07/18/2016 10/11/2016 1/18/2017 04/10/2017 10/02/2017

< 0.25   < 0.25   < 0.5   < 0.25   < 0.5   < 0.25   < 0.25   < 0.25   < 0.46   < 1.1   < 2.2   < 0.11   < 1.1   < 1.1   < 0.11   < 1.1   
< 0.2   < 0.2   < 0.4   < 0.2   < 0.4   < 0.20   < 0.20   < 0.20   < 0.38   < 1.0   < 2.0   < 0.10   < 1.0   < 1.0   < 0.10   < 1   

< 0.28   < 0.28   < 0.56   < 0.28   < 0.56   < 0.28   < 0.28   < 0.28   < 0.35   < 1.0   < 2.0   < 0.10   < 1.0   < 1.0   < 0.10   < 1   
< 0.31   < 0.31   < 0.62   < 0.31   < 0.62   < 0.31   < 0.31   < 0.31   < 0.39   < 1.4   < 2.8   < 0.14   < 1.4   < 1.4   < 0.14   < 1.4   
< 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.14   < 0.14   < 0.14   < 0.36   < 0.60   < 1.2   < 0.060   < 0.60   < 0.60   < 0.060   < 0.6   
< 0.36   < 0.36   < 0.72   < 0.36   < 0.72   < 0.36   < 0.36   < 0.36   < 0.39   < 1.3   < 2.6   < 0.13   < 1.3   < 1.3   < 0.13   < 1.3   
< 0.27   < 0.27   < 0.54   < 0.27   < 0.54   < 0.27   < 0.27   < 0.27   < 0.33   < 0.76   < 1.5   < 0.076   < 0.76   < 0.76   < 0.076   < 0.76   
< 0.2   < 0.2   < 0.4   < 0.2   < 0.4   < 0.20   < 0.20   < 0.20   < 0.43   < 1.0   < 2.0   < 0.10   < 1.0   < 1.0   < 0.10   < 1   

< 0.24   < 0.24   < 0.48   < 0.24   < 0.48   < 0.24   < 0.24   < 0.24   < 0.46   < 0.45   3.4 BJ  < 0.045   < 0.45   < 0.45   < 0.045   < 0.45   
< 0.31   < 0.31   < 0.62   < 0.31   < 0.62   < 0.31   < 0.31   < 0.31   < 0.34   < 0.77   2.4 J  < 0.077   < 0.77   < 0.77   < 0.077   < 0.77   
< 0.18   < 0.18   < 0.36   < 0.18   < 0.36   < 0.18   < 0.18   < 0.18   < 0.25   < 0.75   < 1.5   < 0.075   < 0.75   < 0.75   < 0.075   < 0.75   

NA NA NA NA NA NA NA NA NA < 30   < 60   < 3.0   < 30   < 30   < 3.0   < 30   
NA NA NA NA NA NA NA NA NA < 9.5   < 19   < 0.95   < 9.5   < 9.5   < 0.95   < 9.5   
NA NA NA NA NA NA NA NA NA < 7.7   < 15   < 0.77   < 7.7   < 7.7   < 0.77   < 7.7   
NA NA NA NA NA NA NA NA NA < 34   < 68   < 3.4   < 34   < 34   < 3.4   < 34   

< 0.074   < 0.074   < 0.15   < 0.074   < 0.15   < 0.074   < 0.074   < 0.074   < 0.15   < 0.89   < 1.8   < 0.089   < 0.89   < 0.89   < 0.089   < 0.89   
< 0.17   < 0.17   < 0.34   < 0.17   < 0.34   < 0.17   < 0.17   < 0.17   < 0.37   < 0.77   < 1.5   < 0.077   < 0.77   0.80 BJ < 0.077   < 0.77   
< 0.28   < 0.28   < 0.56   < 0.28   < 0.56   < 0.28   < 0.28   < 0.28   < 0.48   < 0.88   < 1.8   < 0.088   < 0.88   < 0.88   < 0.088   < 0.88   
< 0.31   < 0.31   < 0.62   < 0.31   < 0.62   < 0.31   < 0.31 *  < 0.31   < 0.80   < 5.9   < 12   < 0.59   < 5.9   < 5.9   < 0.59   < 5.9   

NA NA NA NA NA NA NA NA NA < 0.53   < 1.1   < 0.053   3.3 J  < 0.53   < 0.053   < 0.53   
< 0.26   < 0.26   < 0.52   < 0.26   < 0.52   < 0.26   < 0.26   < 0.26   < 0.38   < 0.38   < 0.76   < 0.038   < 0.38   < 0.38   < 0.038   < 0.38   
< 0.2   < 0.2   < 0.4   < 0.2   < 0.4   < 0.20   < 0.20   < 0.20   < 0.37   < 0.62   < 1.2   < 0.062   < 0.62   < 0.62   < 0.062   < 0.62   

< 0.18   < 0.18   < 0.36   < 0.18   < 0.36   < 0.18   < 0.18   < 0.18   < 0.32   < 1.6   < 3.2   0.16 J  12 BJ < 1.6   < 0.16   3.4 J+ 
< 0.12   17 27 29 27 12 8.1 4.3   13 12 16 13 13 12 B 12 11
< 0.2   < 0.2   < 0.4   < 0.2   < 0.4   < 0.20   < 0.20   < 0.20   < 0.54   < 1.1   < 2.2   0.11 J  < 1.1   < 1.1   < 0.11   < 1.1   

< 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.13   < 0.13   < 0.13   < 0.18   < 0.54   < 1.1   < 0.054   < 0.54   < 0.54   < 0.054   < 0.54   
< 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.14   < 0.14   < 0.14   < 0.39   < 0.81   < 1.6   < 0.081   < 0.81   < 0.81   < 0.081   < 0.81   

NA NA NA NA NA NA NA NA NA < 0.57   < 1.1   < 0.057   < 0.57   < 0.57   < 0.057   < 0.57   
< 0.24   < 0.24   < 0.48   < 0.24   < 0.48   < 0.24   < 0.24 *  < 0.24   < 0.39   < 1.4   < 2.8   < 0.14   < 1.4   < 1.4   < 0.14   < 1.4   
< 0.68   < 0.68   < 1.4   < 0.68   < 1.4   < 0.68   < 0.68   < 0.68   < 1.6   < 1.4   < 2.8   < 0.14   < 1.4   < 1.4   < 0.14   < 1.4   
< 0.16   < 0.16   < 0.32   < 0.16   < 0.32   < 0.16   < 0.16   < 0.16   < 0.34   < 0.88   6.8 BJ  < 0.088   < 0.88   < 0.88   < 0.088   < 0.88   
< 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.13   < 0.13   < 0.13   < 0.39   < 1.4   < 2.8   < 0.14   < 1.4   < 1.4   < 0.14   < 1.4   

NA NA NA NA NA NA NA NA NA < 2.1   < 4.2   < 0.21   < 2.1   < 2.1   < 0.21   < 2.1   
< 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.13   < 0.13   < 0.13   < 0.41   < 1.0   < 2.0   < 0.10   < 1.0   < 1.0   < 0.10   < 1   

NA NA NA NA NA NA NA NA NA < 0.58   < 1.2   < 0.058   < 0.58   < 0.58   < 0.058   < 0.58   
< 0.17   < 0.17   < 0.34   < 0.17   < 0.34   < 0.17   < 0.17   < 0.17   < 0.36   < 0.85   < 1.7   < 0.085   < 0.85   < 0.85   < 0.085   < 0.85   
< 0.15   < 0.15   < 0.3   < 0.15   < 0.3   < 0.15   < 0.15   < 0.15   < 0.40   < 1.3   < 2.6   < 0.13   < 1.3   < 1.3   < 0.13   < 1.3   
< 0.1   < 0.1   < 0.2   < 0.1   < 0.2   < 0.10   < 0.10   < 0.10   < 0.39   < 0.65   < 1.3   < 0.065   < 0.65   < 0.65   < 0.065   < 0.65   

< 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.14   < 0.14   < 0.14   < 0.40   < 1.2   < 2.4   < 0.12   < 1.2   < 1.2   < 0.12   < 1.2   
1.7 430 820 920 970 350 190 110 320 290 310 230 250 230 270 250

< 0.11   < 0.11   < 0.22   < 0.11   < 0.22   < 0.11   < 0.11   < 0.11   < 0.15   < 0.53   < 1.1   < 0.053   1.4 J  1.5 BJ  < 0.053   < 0.53   
< 0.25   < 0.25   < 0.5   < 0.25   < 0.5   < 0.25   < 0.25   < 0.25   < 0.35   < 1.1   < 2.2   0.24 J  < 1.1   < 1.1   0.18 J  < 1.1   
0.24 J  31 53 51 53 23 16 7.9 25 24 28 24 25 21 25 20
< 0.1   < 0.1   < 0.2   < 0.1   0.53 J < 0.10   < 0.10   < 0.10   < 0.20   < 1.6   < 3.2   < 0.16   < 1.6   < 1.6   < 0.16   < 1.6   

< 0.068   < 0.068   < 0.14   < 0.068   < 0.14   < 0.068   < 0.068   < 0.068   < 0.22   < 0.58   < 1.2   < 0.058   < 0.58   < 1.2   < 0.12   < 1.2   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-14 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15
170 - 178 ft 170 - 178 ft 170 - 178 ft 170 - 178 ft 170 - 178 ft 170 - 178 ft 170 - 178 ft 170 - 178 ft 170 - 178 ft 170 - 178 ft 170 - 178 ft 88 - 92 ft 88 - 92 ft 88 - 92 ft 88 - 92 ft 88 - 92 ft 88 - 92 ft 88 - 92 ft 88 - 92 ft 88 - 92 ft 88 - 92 ft
01/21/2013 04/16/2013 07/16/2013 07/22/2013 10/08/2013 04/14/2014 10/17/2014 04/13/2015 10/15/2015 10/11/2016 10/02/2017 01/22/2013 04/15/2013 07/22/2013 10/08/2013 04/15/2014 10/16/2014 04/14/2015 10/15/2015 10/10/2016 10/03/2017

< 0.25   < 0.25   < 0.5   < 0.25   < 0.5   < 0.50   < 0.50   < 0.25   < 0.46   < 0.22   < 2.2   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 1.1   < 0.55   
< 0.2   < 0.2   < 0.4   < 0.2   < 0.4   < 0.40   < 0.40   < 0.20   < 0.38   < 0.20   < 2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 1.0   < 0.5   

< 0.28   < 0.28   < 0.56   < 0.28   < 0.56   < 0.56   < 0.56   < 0.28   < 0.35   < 0.20   < 2   < 0.28   2.2 < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 1.0   < 0.5   
< 0.31   < 0.31   < 0.62   < 0.31   < 0.62   < 0.62   < 0.62   < 0.31   < 0.39   < 0.28   < 2.8   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 1.4   < 0.7   
< 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.28   < 0.28   < 0.14   < 0.36   < 0.12   < 1.2   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.60   < 0.3   
< 0.36   < 0.36   < 0.72   < 0.36   < 0.72   < 0.72   < 0.72   < 0.36   < 0.39   < 0.26   < 2.6   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 1.3   < 0.65   
< 0.27   < 0.27   < 0.54   < 0.27   < 0.54   < 0.54   < 0.54   < 0.27   < 0.33   < 0.15   < 1.5   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.76   < 0.38   
< 0.2   < 0.2   < 0.4   < 0.2   < 0.4   < 0.40   < 0.40   < 0.20   < 0.43   < 0.20   < 2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 1.0   < 0.5   

< 0.24   < 0.24   < 0.48   < 0.24   < 0.48   < 0.48   < 0.48   < 0.24   < 0.46   < 0.090   < 0.9   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.45   < 0.23   
< 0.31   < 0.31   < 0.62   < 0.31   < 0.62   < 0.62   < 0.62   < 0.31   < 0.34   < 0.15   < 1.5   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.77   < 0.39   
< 0.18   < 0.18   < 0.36   < 0.18   < 0.36   < 0.36   < 0.36   < 0.18   < 0.25   < 0.15   < 1.5   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.75   < 0.38   

NA NA NA NA NA NA NA NA NA < 6.0   < 60   NA NA NA NA NA NA NA NA < 30   < 15   
NA NA NA NA NA NA NA NA NA < 1.9   < 19   NA NA NA NA NA NA NA NA < 9.5   < 4.8   
NA NA NA NA NA NA NA NA NA < 1.5   < 15   NA NA NA NA NA NA NA NA < 7.7   < 3.9   
NA NA NA NA NA NA NA NA NA < 6.8   < 68   NA NA NA NA NA NA NA NA < 34   26 BJ  

< 0.074   < 0.074   < 0.15   < 0.074   < 0.15   < 0.15   < 0.15   < 0.074   < 0.15   < 0.18   < 1.8   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.89   < 0.45   
< 0.17   < 0.17   < 0.34   < 0.17   < 0.34   < 0.34   < 0.34   < 0.17   < 0.37   < 0.15   < 1.5   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.77   < 0.39   
< 0.28   < 0.28   < 0.56   < 0.28   < 0.56   < 0.56   < 0.56   < 0.28   < 0.48   < 0.18   < 1.8   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.88   < 0.44   
< 0.31   < 0.31   < 0.62   < 0.31   < 0.62   < 0.62   < 0.62 *  < 0.31   < 0.80   < 1.2   < 12   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 5.9   < 3   

NA NA NA NA NA NA NA NA NA < 0.11   < 1.1   NA NA NA NA NA NA NA NA 3.1 J  < 0.27   
< 0.26   < 0.26   < 0.52   < 0.26   < 0.52   < 0.52   < 0.52   < 0.26   < 0.38   < 0.076   < 0.76   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.38   < 0.19   
< 0.2   < 0.2   < 0.4   < 0.2   < 0.4   < 0.40   < 0.40   < 0.20   < 0.37   < 0.12   1.2 J < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.62   < 0.31   

< 0.18   < 0.18   < 0.36   < 0.18   < 0.36   < 0.36   < 0.36   < 0.18   < 0.32   0.92 BJ  5.2 J+ < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   11 BJ 1.3 J+  
< 0.12   < 0.12   22 21 22 19 24 22 30 30 32 7.5 23 14 20 23 12 17 15 25 17
< 0.2   < 0.2   < 0.4   < 0.2   < 0.4   < 0.40   < 0.40   < 0.20   < 0.54   < 0.22   < 2.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 1.1   < 0.55   

< 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.26   < 0.26   < 0.13   < 0.18   < 0.11   < 1.1   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.54   < 0.27   
< 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.28   < 0.28   < 0.14   < 0.39   < 0.16   < 1.6   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.81   < 0.41   

NA NA NA NA NA NA NA NA NA < 0.11   1.2 BJ  NA NA NA NA NA NA NA NA < 0.57   0.3 BJ  
< 0.24   < 0.24   < 0.48   < 0.24   < 0.48   < 0.48   < 0.48 *  < 0.24   < 0.39   < 0.28   < 2.8   2.3   0.84 J  < 0.24   3.3   3.5   < 0.24   < 0.24   2.5   4.0 J  < 0.7   
< 0.68   < 0.68   < 1.4   < 0.68   < 1.4   < 1.4   < 1.4   < 0.68   < 1.6   < 0.28   < 2.8   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 1.4   < 0.7   
< 0.16   < 0.16   < 0.32   < 0.16   < 0.32   < 0.32   < 0.32   < 0.16   < 0.34   < 0.18   < 1.8   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.88   < 0.44   
< 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.26   < 0.26   < 0.13   < 0.39   < 0.28   < 2.8   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 1.4   < 0.7   

NA NA NA NA NA NA NA NA NA < 0.42   < 4.2   NA NA NA NA NA NA NA NA 4.0 J  < 1.1   
< 0.13   < 0.13   < 0.26   < 0.13   < 0.26   < 0.26   < 0.26   < 0.13   < 0.41   < 0.20   < 2   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 1.0   < 0.5   

NA NA NA NA NA NA NA NA NA < 0.12   < 1.2   NA NA NA NA NA NA NA NA < 0.58   < 0.29   
< 0.17   < 0.17   < 0.34   < 0.17   < 0.34   < 0.34   < 0.34   < 0.17   < 0.36   < 0.17   < 1.7   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.85   < 0.43   
< 0.15   < 0.15   < 0.3   < 0.15   < 0.3   < 0.30   < 0.30   < 0.15   < 0.40   < 0.26   < 2.6   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 1.3   < 0.65   
< 0.1   < 0.1   < 0.2   < 0.1   < 0.2   < 0.20   < 0.20   < 0.10   < 0.39   < 0.13   1.6 BJ  < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.65   0.35 BJ  

< 0.14   < 0.14   < 0.28   < 0.14   < 0.28   < 0.28   < 0.28   < 0.14   < 0.40   < 0.24   < 2.4   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 1.2   < 0.6   
1.2 9.2 520 520 640 630 890 640 E 690 730 840 130 160 130 220 300 100 160 150 160 160

< 0.11   < 0.11   < 0.22   < 0.11   < 0.22   < 0.22   < 0.22   < 0.11   < 0.15   < 0.11   < 1.1   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   1.5 J  < 0.27   
< 0.25   < 0.25   < 0.5   < 0.25   < 0.5   < 0.50   < 0.50   < 0.25   < 0.35   0.40 J  < 2.2   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 1.1   < 0.55   
< 0.19   0.78 42 37 37 33 46 40 57 58 60 11 15 12 19 24 12 16 14 19 14
< 0.1   < 0.1   < 0.2   < 0.1   < 0.2   < 0.20   < 0.20   < 0.10   < 0.20   < 0.32   < 3.2   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 1.6   < 0.8   

< 0.068   < 0.068   < 0.14   < 0.068   < 0.14   < 0.14   < 0.14   < 0.068   < 0.22   < 0.12   < 2.3   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.58   < 0.58   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15
100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 100 - 105 ft 120 - 125 ft 120 - 125 ft 120 - 125 ft 120 - 125 ft 120 - 125 ft 120 - 125 ft 120 - 125 ft 120 - 125 ft 120 - 125 ft 120 - 125 ft
01/22/2013 04/15/2013 07/22/2013 10/08/2013 04/15/2014 10/16/2014 04/14/2015 10/15/2015 10/10/2016 10/03/2017 01/22/2013 04/15/2013 07/22/2013 10/08/2013 04/15/2014 10/16/2014 04/14/2015 10/15/2015 10/10/2016 10/03/2017

< 0.25   < 0.25   < 0.25   < 0.5   < 0.50   < 0.50   < 0.25   < 0.46   < 2.2   < 2.2   < 0.5   < 0.5   < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 0.92   < 11   < 5.5   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.40   < 0.40   < 0.20   < 0.38   < 2.0   < 2   < 0.4   < 0.4   < 1   < 1   < 1.0   < 1.0   < 1.0   < 0.76   < 10   < 5   

< 0.28   < 0.28   < 0.28   < 0.56   < 0.56   < 0.56   < 0.28   < 0.35   < 2.0   < 2   < 0.56   < 0.56   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.70   < 10   < 5   
< 0.31   < 0.31   < 0.31   < 0.62   < 0.62   < 0.62   < 0.31   < 0.39   < 2.8   < 2.8   < 0.62   < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 0.78   < 14   < 7   
< 0.14   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.14   < 0.36   < 1.2   < 1.2   < 0.28   < 0.28   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 0.72   < 6.0   < 3   
< 0.36   < 0.36   < 0.36   < 0.72   < 0.72   < 0.72   < 0.36   < 0.39   < 2.6   < 2.6   < 0.72   < 0.72   < 1.8   < 1.8   < 1.8   < 1.8   < 1.8   < 0.77   < 13   < 6.5   
< 0.27   < 0.27   < 0.27   < 0.54   < 0.54   < 0.54   < 0.27   < 0.33   < 1.5   < 1.5   < 0.54   < 0.54   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.67   < 7.6   < 3.8   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.40   < 0.40   < 0.20   < 0.43   < 2.0   < 2   < 0.4   < 0.4   < 1   < 1   < 1.0   < 1.0   < 1.0   < 0.86   < 10   < 5   

< 0.24   < 0.24   < 0.24   < 0.48   < 0.48   < 0.48   < 0.24   < 0.46   < 0.90   < 0.9   < 0.48   < 0.48   < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 0.92   < 4.5   < 2.3   
< 0.31   < 0.31   < 0.31   < 0.62   < 0.62   < 0.62   < 0.31   < 0.34   < 1.5   < 1.5   < 0.62   < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 0.68   < 7.7   < 3.9   
< 0.18   < 0.18   < 0.18   < 0.36   < 0.36   < 0.36   < 0.18   < 0.25   < 1.5   < 1.5   < 0.36   < 0.36   < 0.9   < 0.9   < 0.90   < 0.90   < 0.90   < 0.51   < 7.5   < 3.8   

NA NA NA NA NA NA NA NA < 60   < 60   NA NA NA NA NA NA NA NA < 300   < 150   
NA NA NA NA NA NA NA NA < 19   < 19   NA NA NA NA NA NA NA NA < 95   < 48   
NA NA NA NA NA NA NA NA < 15   < 15   NA NA NA NA NA NA NA NA < 77   < 39   
NA NA NA NA NA NA NA NA < 68   < 68   NA NA NA NA NA NA NA NA < 340   < 170   

< 0.074   < 0.074   < 0.074   < 0.15   < 0.15   < 0.15   < 0.074   < 0.15   < 1.8   < 1.8   < 0.15   < 0.15   < 0.37   < 0.37   < 0.37   < 0.37   < 0.37   < 0.29   < 8.9   < 4.5   
< 0.17   < 0.17   < 0.17   < 0.34   < 0.34   < 0.34   < 0.17   < 0.37   < 1.5   < 1.5   < 0.34   < 0.34   < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 0.74   < 7.7   < 3.9   
< 0.28   < 0.28   < 0.28   < 0.56   < 0.56   < 0.56   < 0.28   < 0.48   < 1.8   < 1.8   < 0.56   < 0.56   < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.97   < 8.8   < 4.4   
< 0.31   < 0.31   < 0.31   < 0.62   < 0.62   < 0.62   < 0.31   < 0.80   < 12   < 12   < 0.62   < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 59   < 30   

NA NA NA NA NA NA NA NA 5.6 J  < 1.1   NA NA NA NA NA NA NA NA 29 J  < 2.7   
< 0.26   < 0.26   < 0.26   < 0.52   < 0.52   < 0.52   < 0.26   < 0.38   < 0.76   < 0.76   < 0.52   < 0.52   < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 0.77   < 3.8   < 1.9   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.40   < 0.40   < 0.20   < 0.37   < 1.2   < 1.2   < 0.4   < 0.4   < 1   < 1   < 1.0   < 1.0   < 1.0   < 0.74   < 6.2   < 3.1   

< 0.18   < 0.18   < 0.18   < 0.36   < 0.36   < 0.36   < 0.18   < 0.32   21 BJ < 3.2   < 0.36   < 0.36   < 0.9   < 0.9   < 0.90   < 0.90   < 0.90   < 0.64   96 BJ < 8   
9.3 37 68 76 96 83 66 77 61 79 200 230 250 220 230 260 200 230 220 140

< 0.2   < 0.2   < 0.2   < 0.4   < 0.40   < 0.40   < 0.20   < 0.54   < 2.2   < 2.2   < 0.4   < 0.4   < 1   < 1   < 1.0   < 1.0   < 1.0   < 1.1   < 11   < 5.5   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.13   < 0.18   < 1.1   < 1.1   < 0.26   < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.37   < 5.4   < 2.7   
< 0.14   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.14   < 0.39   < 1.6   < 1.6   < 0.28   < 0.28   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 0.77   < 8.1   < 4.1   

NA NA NA NA NA NA NA NA < 1.1   < 1.1   NA NA NA NA NA NA NA NA < 5.7   < 2.9   
2.2   1.3   < 0.24   < 0.48   < 0.48   < 0.48   < 0.24   < 0.39   < 2.8   < 2.8   < 0.48   < 0.48   < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 0.79   < 14   < 7   

< 0.68   < 0.68   < 0.68   < 1.4   < 1.4   < 1.4   < 0.68   < 1.6   < 2.8   < 2.8   < 1.4   < 1.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.3   < 14   < 7   
< 0.16   < 0.16   < 0.16   < 0.32   < 0.32   < 0.32   < 0.16   < 0.34   < 1.8   < 1.8   < 0.32   < 0.32   < 0.8   < 0.8   < 0.80   < 0.80   < 0.80   < 0.67   < 8.8   < 4.4   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.13   < 0.39   < 2.8   < 2.8   < 0.26   < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.78   < 14   < 7   

NA NA NA NA NA NA NA NA 6.2 J  < 4.2   NA NA NA NA NA NA NA NA < 21   < 11   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.13   < 0.41   < 2.0   < 2   < 0.26   < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.83   < 10   < 5   

NA NA NA NA NA NA NA NA < 1.2   < 1.2   NA NA NA NA NA NA NA NA < 5.8   < 2.9   
< 0.17   < 0.17   < 0.17   < 0.34   < 0.34   < 0.34   < 0.17   < 0.36   < 1.7   < 1.7   < 0.34   < 0.34   < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 0.72   < 8.5   < 4.3   
< 0.15   < 0.15   < 0.15   < 0.3   < 0.30   < 0.30   < 0.15   < 0.40   < 2.6   < 2.6   < 0.3   < 0.3   < 0.75   < 0.75   < 0.75   < 0.75   < 0.75   < 0.80   < 13   < 6.5   
< 0.1   < 0.1   < 0.1   < 0.2   < 0.20   < 0.20   < 0.10   < 0.39   < 1.3   1.6 BJ  < 0.2   < 0.2   < 0.5   < 0.5   < 0.50   < 0.50   < 0.50   < 0.77   < 6.5   4 BJ  

< 0.14   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.14   < 0.40   < 2.4   < 2.4   < 0.28   < 0.28   < 0.7   < 0.7   < 0.70   < 0.70   < 0.70   < 0.80   < 12   < 6   
230 440 660 690 890 930 790 850 910 820 1100 1900 2100 1800 2000 2300 1700 2200 2900 2300

< 0.11   < 0.11   < 0.11   < 0.22   < 0.22   < 0.22   < 0.11   < 0.15   2.8 J  < 1.1   < 0.22   < 0.22   < 0.55   < 0.55   < 0.55   < 0.55   < 0.55   < 0.30   12 J  < 2.7   
< 0.25   < 0.25   0.51 J  < 0.5   1.2 J  < 0.50   < 0.25   0.54 J  < 2.2   < 2.2   1.3 J  1.7 J  < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   1.6 J  < 11   < 5.5   

16 41 65 72 92 93 74 83 81 85 160 210 220 190 210 280 190 220 250 190
< 0.1   < 0.1   < 0.1   < 0.2   < 0.20   0.46 J < 0.10   < 0.20   < 3.2   < 3.2   < 0.2   1 1.9 J < 0.5   < 0.50   1.6 J < 0.50   < 0.41   < 16   < 8   

< 0.068   < 0.068   < 0.068   < 0.14   < 0.14   < 0.14   < 0.068   < 0.22   < 1.2   < 2.3   < 0.14   < 0.14   < 0.34   < 0.34   < 0.34   < 0.34   < 0.34   < 0.44   < 5.8   < 5.8   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2/21/2018
\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\266431\0000\000004\2664310000PH4-003_T18.xlsx TRC Page 33 of 55



Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15 MP-15
142 - 146 ft 142 - 146 ft 142 - 146 ft 142 - 146 ft 142 - 146 ft 142 - 146 ft 142 - 146 ft 142 - 146 ft 142 - 146 ft 142 - 146 ft 177 - 187 ft 177 - 187 ft 177 - 187 ft 177 - 187 ft 177 - 187 ft 177 - 187 ft 177 - 187 ft 177 - 187 ft 177 - 187 ft 177 - 187 ft
01/22/2013 04/15/2013 07/22/2013 10/08/2013 04/15/2014 10/16/2014 04/14/2015 10/15/2015 10/10/2016 10/03/2017 01/22/2013 04/15/2013 07/22/2013 10/08/2013 04/15/2014 10/16/2014 04/14/2015 10/15/2015 10/10/2016 10/03/2017

< 0.25   < 0.25   < 0.25   < 0.5   < 0.50   < 0.50   < 0.50   < 0.92   < 4.4   < 5.5   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.40   < 0.40   < 0.40   < 0.76   < 4.0   < 5   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   
< 0.28   < 0.28   < 0.28   < 0.56   < 0.56   < 0.56   < 0.56   < 0.70   < 4.0   < 5   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.62   < 0.62   < 0.62   < 0.62   < 0.78   < 5.6   < 7   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.28   < 0.72   < 2.4   < 3   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.72   < 0.72   < 0.72   < 0.72   < 0.77   < 5.2   < 6.5   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.54   < 0.54   < 0.54   < 0.54   < 0.67   < 3.0   < 3.8   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.40   < 0.40   < 0.40   < 0.86   < 4.0   < 5   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   
< 0.24   < 0.24   < 0.24   < 0.48   < 0.48   < 0.48   < 0.48   < 0.92   < 1.8   < 2.3   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.62   < 0.62   < 0.62   < 0.62   < 0.68   < 3.1   < 3.9   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.36   < 0.36   < 0.36   < 0.36   < 0.51   < 3.0   < 3.8   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA < 120   < 150   NA NA NA NA NA NA NA NA < 3.0   < 3   
NA NA NA NA NA NA NA NA < 38   < 48   NA NA NA NA NA NA NA NA < 0.95   < 0.95   
NA NA NA NA NA NA NA NA < 31   < 39   NA NA NA NA NA NA NA NA < 0.77   < 0.77   
NA NA NA NA NA NA NA NA < 140   230 J  NA NA NA NA NA NA NA NA < 3.4   < 3.4   

< 0.074   < 0.074   < 0.074   < 0.15   < 0.15   0.37 J  < 0.15   < 0.29   < 3.6   < 4.5   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   0.23 J  < 0.074   < 0.15   < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.34   < 0.34   < 0.34   < 0.34   < 0.74   < 3.1   < 3.9   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.56   < 0.56   < 0.56   < 0.56   < 0.97   < 3.5   < 4.4   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31   < 0.62   < 0.62   < 0.62   < 0.62   < 1.6   < 24   < 30   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA 10 J  < 2.7   NA NA NA NA NA NA NA NA < 0.053   < 0.053   
< 0.26   < 0.26   < 0.26   < 0.52   < 0.52   < 0.52   < 0.52   < 0.77   < 1.5   < 1.9   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.4   < 0.40   < 0.40   < 0.40   < 0.74   < 2.5   < 3.1   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   
< 0.18   < 0.18   < 0.18   < 0.36   < 0.36   < 0.36   < 0.36   < 0.64   35 BJ 9.5 J+ < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   0.37 J+  

9.7 75 110 140 140 150 140 190 180 180 9.5 6.7   6.0   16 17 31 33 5.2   0.60   0.48 J  
< 0.2   < 0.2   < 0.2   < 0.4   < 0.40   < 0.40   < 0.40   < 1.1   < 4.4   < 5.5   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.26   < 0.37   < 2.2   < 2.7   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.28   < 0.77   < 3.2   < 4.1   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA < 2.3   3 BJ  NA NA NA NA NA NA NA NA < 0.057   < 0.057   
2.0   < 0.24   < 0.24   < 0.48   < 0.48   < 0.48   < 0.48   < 0.79   < 5.6   < 7   2.5   1.6   0.86 J  0.90 J  < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   

< 0.68   < 0.68   < 0.68   < 1.4   < 1.4   < 1.4   < 1.4   < 3.3   < 5.6   < 7   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.14   < 0.14   
< 0.16   < 0.16   < 0.16   < 0.32   < 0.32   < 0.32   < 0.32   < 0.67   < 3.5   < 4.4   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.26   < 0.78   < 5.6   < 7   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA 15 J  < 11   NA NA NA NA NA NA NA NA < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.26   < 0.26   < 0.26   < 0.26   < 0.83   < 4.0   < 5   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA < 2.3   < 2.9   NA NA NA NA NA NA NA NA < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.34   < 0.34   < 0.34   < 0.34   < 0.72   < 3.4   < 4.3   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.3   < 0.30   < 0.30   < 0.30   < 0.80   < 5.2   < 6.5   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.1   < 0.2   < 0.20   < 0.20   < 0.20   < 0.77   < 2.6   3.5 BJ  < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   0.07 BJ  
< 0.14   < 0.14   < 0.14   < 0.28   < 0.28   < 0.28   < 0.28   < 0.80   < 4.8   < 6   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   

170 580 640 840 970 1000 970 1100 1300 1800 240 140 110 100 73 86 130 38 10 8.9
< 0.11   < 0.11   < 0.11   < 0.22   < 0.22   < 0.22   < 0.22   < 0.30   4.8 J  3 J  < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   0.11 J  < 0.053   
< 0.25   0.86 J  0.97 J  1.4 J  1.5 J  1.3 J  < 0.50   1.4 J  < 4.4   < 5.5   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   

14 78 100 130 130 140 130 170 170 180 17 12 7.7 12 12 21 26 5.8 1.4 0.95
< 0.1   0.39 J 0.58 0.76 J < 0.20   0.72 J < 0.20   < 0.41   < 6.4   < 8   < 0.1   < 0.1   < 0.1   0.34 J < 0.10   0.39 J < 0.10   < 0.20   < 0.16   < 0.16   

< 0.068   < 0.068   < 0.068   < 0.14   < 0.14   < 0.14   < 0.14   < 0.44   < 2.3   < 5.8   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16
80 - 84 ft 80 - 84 ft 80 - 84 ft 80 - 84 ft 80 - 84 ft 80 - 84 ft 106 - 116 ft 106 - 116 ft 106 - 116 ft 106 - 116 ft 106 - 116 ft 106 - 116 ft 106 - 116 ft 106 - 116 ft 106 - 116 ft 106 - 116 ft

01/22/2013 04/16/2013 07/23/2013 10/09/2013 04/15/2014 10/16/2014 01/22/2013 04/16/2013 07/23/2013 10/09/2013 04/15/2014 10/16/2014 04/13/2015 10/15/2015 10/11/2016 10/02/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.22   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.20   < 0.1   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.20   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.28   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.12   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.26   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.15   < 0.076   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.20   < 0.1   
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.090   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.15   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.15   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 6.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 1.9   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 1.5   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 6.8   6.2 J  

< 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.18   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.15   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.18   < 0.088   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 1.2   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.11   < 0.053   
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.076   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.12   < 0.062   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.74 BJ  1.6 J  
< 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   2.6   5.8   9.5 10 5.4   10 6.4   7 6.4   4.5   
< 0.2   < 0.2   < 0.2 *  < 0.2   < 0.20   < 0.20   < 0.2   < 0.2   < 0.2 *  < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.22   < 0.11   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.11   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.16   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.11   0.06 BJ  
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.28   < 0.14   
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.28   < 0.14   
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.18   < 0.088   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.28   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.42   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.20   < 0.1   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.12   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.17   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.26   < 0.13   
< 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.13   < 0.065   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.24   < 0.12   
0.76 J < 0.17   < 0.17   0.76 J 0.56 J < 0.17   23 330 90 94 330 110 120 89 68 45
< 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   0.16 J  < 0.053   
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.22   < 0.11   
< 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   3.8 44 12 13 30 16 12 10 9.2 7.1
< 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.32   < 0.16   

< 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.12   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2/21/2018
\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\266431\0000\000004\2664310000PH4-003_T18.xlsx TRC Page 35 of 55



Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16
140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft 140 - 144 ft
01/22/2013 04/16/2013 07/23/2013 10/09/2013 04/15/2014 10/16/2014 04/13/2015 10/15/2015 01/20/2016 04/19/2016 07/18/2016 10/11/2016 1/18/2017 04/10/2017 10/02/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.22   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.20   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.20   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.28   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.12   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.26   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.15   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.20   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.090   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.15   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.15   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA < 3.0   < 6.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA NA NA 2.2 J  < 1.9   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA < 0.77   < 1.5   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA < 3.4   < 6.8   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   

< 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.18   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.15   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.18   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 1.2   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA < 0.053   < 0.11   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.076   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.12   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   

< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   < 0.32   < 0.16   0.60 BJ  0.55 BJ  < 0.16   0.4 J  
1.9   1.2   < 0.12   < 0.12   1.4   1.4   1.2   1.2   1.2   1.4   1.4   1.7   1.5 B  1.5   1.8   

< 0.2   < 0.2   < 0.2 *  < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.22   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.11   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.16   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA < 0.057   < 0.11   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.28   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   0.35 J  < 0.28   < 0.14   < 0.14   0.27 BJ  < 0.14   < 0.14   
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.18   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.28   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA < 0.21   < 0.42   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.20   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA < 0.058   < 0.12   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.17   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.26   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 0.13   < 0.065   < 0.065   < 0.065   < 0.065   < 0.065   

< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.24   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   
14 11 23 37 38 35 27 33 30 28 35 29 26 37 30

< 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 0.11   < 0.053   < 0.053   0.14 BJ  < 0.053   < 0.053   
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.22   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   

2.1 2 3 6.1 6.1 6.9 5.3 5.7 5.1 5 5.9 6.1 5.2 6.4 6.3
< 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.32   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   

< 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.12   < 0.058   < 0.058   < 0.12   < 0.12   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16 MP-16
175 - 179 ft 175 - 179 ft 175 - 179 ft 175 - 179 ft 175 - 179 ft 175 - 179 ft 175 - 179 ft 175 - 179 ft 175 - 179 ft 175 - 179 ft
01/22/2013 04/16/2013 07/23/2013 10/09/2013 04/15/2014 10/16/2014 04/13/2015 10/15/2015 10/11/2016 10/02/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   

< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   

< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA < 3.0   < 3   
NA NA NA NA NA NA NA NA < 0.95   < 0.95   
NA NA NA NA NA NA NA NA < 0.77   < 0.77   
NA NA NA NA NA NA NA NA < 3.4   < 3.4   

< 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA < 0.053   < 0.053   
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   

< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   0.81 J  
1.9   0.99 J  < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 0.11   

< 0.2   < 0.2   < 0.2 *  < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA < 0.057   < 0.057   
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.14   0.16 J  
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   0.07 BJ  

< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   
13 6.7 2.2 3.7 3.8 4.8 4.2 2.7 3.1 4.2

< 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   0.080 J  < 0.053   
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   

2.2 1.2 0.42 J  0.98 0.87 0.98 0.69 0.42 J  0.54 0.64
< 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   

< 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.12   

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17 MW-17
160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft
01/17/2013 04/20/2013 07/18/2013 10/08/2013 04/22/2014 10/22/2014 04/15/2015 10/22/2015 01/22/2016 04/20/2016 07/19/2016 10/12/2016 1/20/2017 04/12/2017 10/09/2017

< 0.5   < 0.5   < 0.25   < 0.5   < 0.50   < 0.50   < 1.3   < 0.92   < 5.5   < 11   < 2.8   < 2.2   < 5.5   < 5.5   < 2.8   
< 0.4   < 0.4   < 0.2   < 0.4   < 0.40   < 0.40   < 1.0   < 0.76   < 5.0   < 10   < 2.5   < 2.0   < 5.0   < 5.0   < 2.5   

< 0.56   11 < 0.28   < 0.56   < 0.56   < 0.56   < 1.4   < 0.70   < 5.0   < 10   < 2.5   < 2.0   < 5.0   < 5.0   < 2.5   
< 0.62   < 0.62   < 0.31   < 0.62   < 0.62   < 0.62   < 1.6   < 0.78   < 7.0   < 14   < 3.5   < 2.8   < 7.0   < 7.0   < 3.5   
< 0.28   < 0.28   < 0.14   < 0.28   < 0.28   < 0.28   < 0.70   < 0.72   < 3.0   < 6.0   < 1.5   < 1.2   < 3.0   < 3.0   < 1.5   
< 0.72   < 0.72   < 0.36   < 0.72   < 0.72   < 0.72   < 1.8   < 0.77   < 6.5   < 13   < 3.3   < 2.6   < 6.5   < 6.5   < 3.3   
< 0.54   < 0.54   < 0.27   < 0.54   < 0.54   < 0.54   < 1.4   < 0.67   < 3.8   < 7.6   < 1.9   < 1.5   < 3.8   < 3.8   < 1.9   
< 0.4   < 0.4   < 0.2   < 0.4   < 0.40   < 0.40   < 1.0   < 0.86   < 5.0   < 10   < 2.5   < 2.0   < 5.0   < 5.0   < 2.5   

< 0.48   < 0.48   < 0.24   < 0.48   < 0.48   < 0.48   < 1.2   < 0.92   < 2.3   < 4.5   < 1.1   < 0.90   < 2.3   < 2.3   < 1.1   
< 0.62   < 0.62   < 0.31   < 0.62   < 0.62   < 0.62   < 1.6   < 0.68   < 3.9   < 7.7   < 1.9   < 1.5   < 3.9   < 3.9   < 1.9   
< 0.36   < 0.36   < 0.18   < 0.36   < 0.36   < 0.36   < 0.90   < 0.51   < 3.8   < 7.5   < 1.9   < 1.5   < 3.8   < 3.8   < 1.9   

NA NA NA NA NA NA NA NA < 150   < 300   < 75   < 60   < 150   < 150   < 75   
NA NA NA NA NA NA NA NA < 48   < 95   < 24   < 19   < 48   < 48   < 24   
NA NA NA NA NA NA NA NA < 39   < 77   < 19   < 15   < 39   < 39   < 19   
NA NA NA NA NA NA NA NA < 170   < 340   < 85   < 68   < 170   < 170   < 85   
20 1.2 < 0.074   < 0.15   < 0.15   < 0.15   < 0.37   < 0.29   < 4.5   < 8.9   < 2.2   < 1.8   < 4.5   < 4.5   < 2.2   

< 0.34   < 0.34   < 0.17   < 0.34   < 0.34   < 0.34   < 0.85   < 0.74   < 3.9   < 7.7   < 1.9   < 1.5   < 3.9   < 3.9   < 1.9   
< 0.56   < 0.56   < 0.28   < 0.56   < 0.56   < 0.56   < 1.4   < 0.97   < 4.4   < 8.8   < 2.2   < 1.8   < 4.4   < 4.4   < 2.2   
< 0.62   < 0.62   < 0.31   < 0.62   < 0.62   < 0.62   < 1.6   < 1.6   < 30   < 59   < 15   < 12   < 30   < 30   < 15   

NA NA NA NA NA NA NA NA < 2.7   < 5.3   < 1.3   < 1.1   < 2.7   18 J  < 1.3   
1.2 J < 0.52   < 0.26   < 0.52   < 0.52   < 0.52   < 1.3   < 0.77   < 1.9   < 3.8   < 0.95   < 0.76   < 1.9   < 1.9   < 0.95   
1.8 J < 0.4   0.86 J < 0.4   1.1 J 1.5 J < 1.0   2.8 3.5 J 14 BJ 3.5 J 4.2 J 6.5 BJ 13 J 4.5 J 

< 0.36   < 0.36   < 0.18   < 0.36   < 0.36   < 0.36   < 0.90   < 0.64   < 8.0   < 16   < 4.0   15 BJ < 8.0   22 J+ 9.3 J 
3.5   1.7 J  1.6   < 0.24   2.7   3.4   5.3   5.9   7.5 J < 11   8.8 J 4.8 J  < 5.5   < 5.5   5.3 J  

< 0.4   < 0.4   < 0.2   < 0.4   < 0.40   < 0.40   < 1.0   < 1.1   < 5.5   < 11   3.0 J  < 2.2   < 5.5   < 5.5   < 2.8   
< 0.26   < 0.26   < 0.13   < 0.26   < 0.26   < 0.26   < 0.65   < 0.37   < 2.7   < 5.4   < 1.4   < 1.1   < 2.7   < 2.7   < 1.4   
< 0.28   < 0.28   < 0.14   < 0.28   < 0.28   < 0.28   < 0.70   < 0.77   < 4.1   < 8.1   < 2.0   < 1.6   < 4.1   < 4.1   < 2   

NA NA NA NA NA NA NA NA < 2.9   < 5.7   < 1.4   < 1.1   < 2.9   < 2.9   < 1.4   
< 0.48   < 0.48   < 0.24   < 0.48   < 0.48   < 0.48   < 1.2   < 0.79   < 7.0   < 14   < 3.5   < 2.8   < 7.0   < 7.0   < 3.5   
< 1.4   < 1.4   < 0.68   < 1.4   < 1.4   < 1.4   < 3.4   < 3.3   < 7.0   < 14   6.5 BJ < 2.8   < 7.0   < 7.0   < 3.5   

< 0.32   < 0.32   < 0.16   < 0.32   < 0.32   < 0.32   < 0.80   < 0.67   < 4.4   < 8.8   < 2.2   < 1.8   < 4.4   < 4.4   2.8 BJ  
< 0.26   < 0.26   < 0.13   < 0.26   < 0.26   < 0.26   < 0.65   < 0.78   < 7.0   < 14   < 3.5   < 2.8   < 7.0   < 7.0   < 3.5   

NA NA NA NA NA NA NA NA < 11   < 21   < 5.3   < 4.2   < 11   < 11   < 5.3   
< 0.26   < 0.26   < 0.13   < 0.26   < 0.26   < 0.26   < 0.65   < 0.83   < 5.0   < 10   < 2.5   < 2.0   < 5.0   < 5.0   < 2.5   

NA NA NA NA NA NA NA NA < 2.9   < 5.8   < 1.5   < 1.2   < 2.9   < 2.9   < 1.5   
< 0.34   < 0.34   < 0.17   < 0.34   < 0.34   < 0.34   < 0.85   < 0.72   < 4.3   < 8.5   < 2.1   < 1.7   < 4.3   < 4.3   < 2.1   
< 0.3   < 0.3   < 0.15   < 0.3   < 0.30   < 0.30   < 0.75   < 0.80   < 6.5   < 13   < 3.3   < 2.6   < 6.5   < 6.5   < 3.3   
< 0.2   < 0.2   < 0.1   < 0.2   < 0.20   < 0.20   < 0.50   < 0.77   < 3.3   < 6.5   < 1.6   < 1.3   < 3.3   < 3.3   1.8 J  

< 0.28   < 0.28   < 0.14   < 0.28   < 0.28   < 0.28   < 0.70   < 0.80   < 6.0   < 12   < 3.0   < 2.4   < 6.0   < 6.0   < 3   
1300 790 470 800 970 920 980 860 1200 1100 950 970 1000 680 790 B
1.8   < 0.22   0.69   < 0.22   < 0.22   < 0.22   < 0.55   < 0.30   < 2.7   < 5.3   < 1.3   < 1.1   7.0 BJ  6.5 J  < 1.3   
1.5 J  < 0.5   0.68 J  < 0.5   < 0.50   < 0.50   < 1.3   1.0 J  < 5.5   < 11   < 2.8   < 2.2   < 5.5   < 5.5   < 2.8   

86 46 33 49 51 55 67 63 80 69 66 68 59 B 52 59
< 0.2   < 0.2   < 0.1   < 0.2   < 0.20   < 0.20   < 0.50   < 0.41   < 8.0   < 16   < 4.0   < 3.2   < 8.0   < 8.0   < 4   
3.1   < 0.14   0.56 J  < 0.14   < 0.14   < 0.14   < 0.34   < 0.44   < 2.9   < 5.8   < 1.5   < 1.2   < 5.8   < 5.8   < 2.9   

< 0.17   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.093   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.13   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.11   NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S MW-18S
20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft 20 - 30 ft

11/28/2012 12/18/2012 12/19/2012 12/28/2012 01/03/2013 01/15/2013 01/15/2013 01/31/2013 02/12/2013 02/12/2013 02/28/2013 03/12/2013 04/19/2013 07/17/2013 10/09/2013 04/22/2014 10/23/2014

< 1.3   NA NA NA NA NA < 0.25   NA NA < 0.5   NA < 1.3   < 1.3   < 1.3   < 1.3   < 0.25   < 0.25   
< 1   NA NA NA NA NA < 0.2   NA NA < 0.4   NA < 1   < 1   < 1   < 1   < 0.20   < 0.20   

< 1.4   NA NA NA NA NA < 0.28   NA NA < 0.56   NA < 1.4   < 1.4   < 1.4   < 1.4   < 0.28   < 0.28   
< 1.6   NA NA NA NA NA < 0.31   NA NA < 0.62   NA < 1.6   < 1.6   < 1.6   < 1.6   < 0.31   < 0.31   
< 0.7   NA NA NA NA NA < 0.14   NA NA < 0.28   NA < 0.7   < 0.7   < 0.7   < 0.7   < 0.14   < 0.14   
< 1.8   NA NA NA NA NA < 0.36   NA NA < 0.72   NA < 1.8   < 1.8   < 1.8   < 1.8   < 0.36   < 0.36   
< 1.4   NA NA NA NA NA < 0.27   NA NA < 0.54   NA < 1.4   < 1.4   < 1.4   < 1.4   < 0.27   < 0.27   
< 1   NA NA NA NA NA < 0.2   NA NA < 0.4   NA < 1   < 1   < 1   < 1   < 0.20   < 0.20   

< 1.2   NA NA NA NA NA < 0.24   NA NA < 0.48   NA < 1.2   < 1.2   < 1.2   < 1.2   < 0.24   < 0.24   
< 1.6   NA NA NA NA NA < 0.31   NA NA < 0.62   NA < 1.6   < 1.6   < 1.6   < 1.6   < 0.31   < 0.31   
< 0.9   NA NA NA NA NA < 0.18   NA NA < 0.36   NA < 0.9   < 0.9   < 0.9   < 0.9   < 0.18   < 0.18   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3.2 NA NA NA NA NA 0.46 J  NA NA 1.4 NA 1.9 J 2.2 J < 0.37   1.3 J 0.38 J  0.46 J  

< 0.85   NA NA NA NA NA < 0.17   NA NA < 0.34   NA < 0.85   < 0.85   < 0.85   < 0.85   < 0.17   < 0.17   
< 1.4   NA NA NA NA NA < 0.28   NA NA < 0.56   NA < 1.4   < 1.4   < 1.4   < 1.4   < 0.28   < 0.28   
< 1.6   NA NA NA NA NA < 0.31   NA NA < 0.62   NA < 1.6   < 1.6   < 1.6   < 1.6   < 0.31   < 0.31   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 1.3   NA NA NA NA NA < 0.26   NA NA < 0.52   NA < 1.3   < 1.3   < 1.3   < 1.3   < 0.26   < 0.26   

7.2 NA NA NA NA NA 2.3 NA NA 4.5 NA 7.5 6.2 < 1   5.2 1.4 2
< 0.9   NA NA NA NA NA < 0.18   NA NA < 0.36   NA < 0.9   < 0.9   < 0.9   < 0.9   < 0.18   < 0.18   

150 NA NA NA NA NA 40 NA NA 77 NA 110 99 70 78 21 26
< 1   NA NA NA NA NA < 0.2   NA NA < 0.4   NA < 1   < 1   < 1   < 1   < 0.20   < 0.20   

< 0.65   NA NA NA NA NA < 0.13   NA NA < 0.26   NA < 0.65   < 0.65   < 0.65   < 0.65   < 0.13   < 0.13   
< 0.7   NA NA NA NA NA < 0.14   NA NA < 0.28   NA < 0.7   < 0.7   < 0.7   < 0.7   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 1.2   NA NA NA NA NA < 0.24   NA NA < 0.48   NA < 1.2   < 1.2   < 1.2   < 1.2   < 0.24   < 0.24   
< 3.4   NA NA NA NA NA < 0.68   NA NA < 1.4   NA < 3.4   < 3.4   < 3.4   < 3.4   < 0.68   < 0.68   
< 0.8   NA NA NA NA NA < 0.16   NA NA < 0.32   NA < 0.8   < 0.8   < 0.8   < 0.8   < 0.16   < 0.16   

< 0.65   NA NA NA NA NA < 0.13   NA NA < 0.26   NA < 0.65   < 0.65   < 0.65   < 0.65   < 0.13   < 0.13   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.65   NA NA NA NA NA < 0.13   NA NA < 0.26   NA < 0.65   < 0.65   < 0.65   < 0.65   < 0.13   < 0.13   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.85   NA NA NA NA NA < 0.17   NA NA < 0.34   NA < 0.85   < 0.85   < 0.85   < 0.85   < 0.17   < 0.17   
< 0.75   NA NA NA NA NA < 0.15   NA NA < 0.3   NA < 0.75   < 0.75   < 0.75   < 0.75   < 0.15   < 0.15   
< 0.5   NA NA NA NA NA < 0.1   NA NA < 0.2   NA < 0.5   < 0.5   < 0.5   < 0.5   < 0.10   < 0.10   
< 0.7   NA NA NA NA NA < 0.14   NA NA < 0.28   NA < 0.7   < 0.7   < 0.7   < 0.7   < 0.14   < 0.14   
3300 NA NA NA NA NA 690 NA NA 1900 NA 2600 2600 2900 1800 520 520
1.1 J  NA NA NA NA NA < 0.11   NA NA < 0.22   NA < 0.55   < 0.55   < 0.55   < 0.55   < 0.11   < 0.11   
7.4   NA NA NA NA NA 2.6   NA NA 3.8   NA 5.3   4.1 J  2.6 J  4.6 J  1.3   1.9   
230 NA NA NA NA NA 59 NA NA 130 NA 160 170 140 150 43 65

< 0.5   NA NA NA NA NA < 0.1   NA NA < 0.2   NA < 0.5   < 0.5   < 0.5   < 0.5   < 0.10   < 0.10   
< 0.34   NA NA NA NA NA < 0.068   NA NA < 0.14   NA < 0.34   < 0.34   < 0.34   < 0.34   < 0.068   < 0.068   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

3300   1700   4800   4300   3900   3200   2700   2800   20000   12000   15000   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D MW-19D1 MW-19D MW-19D1 MW-19D MW-19D MW-19D MW-19D1 MW-19D
60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft

11/29/2012 12/11/2012 12/12/2012 12/13/2012 12/14/2012 12/15/2012 12/16/2012 12/17/2012 12/18/2012 12/19/2012 12/27/2012 01/02/2013 01/16/2013 01/16/2013 01/30/2013 02/11/2013 02/28/2013 03/11/2013 04/19/2013 07/17/2013 10/09/2013 04/17/2014 10/21/2014

< 1.3   NA NA NA NA NA NA NA NA NA NA NA NA < 1.3   NA < 1.3   NA < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 0.50   
< 1   NA NA NA NA NA NA NA NA NA NA NA NA < 1   NA < 1   NA < 1   < 1   < 1   < 1   < 1.0   < 0.40   

< 1.4   NA NA NA NA NA NA NA NA NA NA NA NA < 1.4   NA < 1.4   NA < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.56   
< 1.6   NA NA NA NA NA NA NA NA NA NA NA NA < 1.6   NA < 1.6   NA < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 0.62   
< 0.7   NA NA NA NA NA NA NA NA NA NA NA NA < 0.7   NA < 0.7   NA < 0.7   < 0.7   < 0.7   < 0.7   < 0.70   < 0.28   
< 1.8   NA NA NA NA NA NA NA NA NA NA NA NA < 1.8   NA < 1.8   NA < 1.8   < 1.8   < 1.8   < 1.8   < 1.8   < 0.72   
< 1.4   NA NA NA NA NA NA NA NA NA NA NA NA < 1.4   NA < 1.4   NA < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.54   
< 1   NA NA NA NA NA NA NA NA NA NA NA NA < 1   NA < 1   NA < 1   < 1   < 1   < 1   < 1.0   < 0.40   

< 1.2   NA NA NA NA NA NA NA NA NA NA NA NA < 1.2   NA < 1.2   NA < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 0.48   
< 1.6   NA NA NA NA NA NA NA NA NA NA NA NA < 1.6   NA < 1.6   NA < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 0.62   
< 0.9   NA NA NA NA NA NA NA NA NA NA NA NA < 0.9   NA < 0.9   NA < 0.9   < 0.9   < 0.9   < 0.9   < 0.90   < 0.36   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.37   NA NA NA NA NA NA NA NA NA NA NA NA < 0.37   NA < 0.37   NA < 0.37   < 0.37   < 0.37   < 0.37   < 0.37   < 0.15   
< 0.85   NA NA NA NA NA NA NA NA NA NA NA NA < 0.85   NA < 0.85   NA < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 0.34   
< 1.4   NA NA NA NA NA NA NA NA NA NA NA NA < 1.4   NA < 1.4   NA < 1.4   < 1.4   < 1.4   < 1.4   < 1.4   < 0.56   
< 1.6   NA NA NA NA NA NA NA NA NA NA NA NA < 1.6   NA < 1.6 *  NA < 1.6   < 1.6   < 1.6   < 1.6   < 1.6   < 0.62   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 1.3   NA NA NA NA NA NA NA NA NA NA NA NA < 1.3   NA < 1.3   NA < 1.3   < 1.3   < 1.3   < 1.3   < 1.3   < 0.52   
< 1   NA NA NA NA NA NA NA NA NA NA NA NA < 1   NA < 1   NA < 1   < 1   < 1   < 1   < 1.0   < 0.40   

< 0.9   NA NA NA NA NA NA NA NA NA NA NA NA < 0.9   NA < 0.9   NA < 0.9   < 0.9   < 0.9   < 0.9   < 0.90   < 0.36   
530 NA NA NA NA NA NA NA NA NA NA NA NA 170 NA 450 NA 420 520 540 300 49 240
< 1   NA NA NA NA NA NA NA NA NA NA NA NA < 1   NA < 1   NA < 1   < 1   < 1   < 1   < 1.0   < 0.40   

< 0.65   NA NA NA NA NA NA NA NA NA NA NA NA < 0.65   NA < 0.65   NA < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.26   
< 0.7   NA NA NA NA NA NA NA NA NA NA NA NA < 0.7   NA < 0.7   NA < 0.7   < 0.7   < 0.7   < 0.7   < 0.70   < 0.28   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 1.2   NA NA NA NA NA NA NA NA NA NA NA NA < 1.2   NA < 1.2   NA < 1.2   < 1.2   < 1.2   < 1.2   < 1.2   < 0.48   
< 3.4   NA NA NA NA NA NA NA NA NA NA NA NA < 3.4   NA < 3.4   NA < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 1.4   
< 0.8   NA NA NA NA NA NA NA NA NA NA NA NA < 0.8   NA < 0.8   NA < 0.8   < 0.8   < 0.8   < 0.8   < 0.80   < 0.32   

< 0.65   NA NA NA NA NA NA NA NA NA NA NA NA < 0.65   NA < 0.65   NA < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.26   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.65   NA NA NA NA NA NA NA NA NA NA NA NA < 0.65   NA < 0.65   NA < 0.65   < 0.65   < 0.65   < 0.65   < 0.65   < 0.26   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.85   NA NA NA NA NA NA NA NA NA NA NA NA < 0.85   NA < 0.85   NA < 0.85   < 0.85   < 0.85   < 0.85   < 0.85   < 0.34   
< 0.75   NA NA NA NA NA NA NA NA NA NA NA NA < 0.75   NA < 0.75   NA < 0.75   < 0.75   < 0.75   < 0.75   < 0.75   < 0.30   
< 0.5   NA NA NA NA NA NA NA NA NA NA NA NA < 0.5   NA < 0.5   NA < 0.5   < 0.5   < 0.5   < 0.5   < 0.50   < 0.20   
< 0.7   NA NA NA NA NA NA NA NA NA NA NA NA < 0.7   NA < 0.7   NA < 0.7   < 0.7   < 0.7   < 0.7   < 0.70   < 0.28   
2400 NA NA NA NA NA NA NA NA NA NA NA NA 1700 NA 2700 NA 2100 2200 2700 1500 1400 1500

< 0.55   NA NA NA NA NA NA NA NA NA NA NA NA < 0.55   NA < 0.55   NA < 0.55   < 0.55   < 0.55   < 0.55   < 0.55   < 0.22   
7.2   NA NA NA NA NA NA NA NA NA NA NA NA < 1.3   NA 4.4 J  NA 5.1   6.3   8.1   4.1 J  < 1.3   3.1   
230 NA NA NA NA NA NA NA NA NA NA NA NA 69 NA 180 NA 180 200 240 150 68 140
9.1 NA NA NA NA NA NA NA NA NA NA NA NA 3.2 NA 8 NA 11 18 20 6.6 < 0.50   4.5

< 0.34   NA NA NA NA NA NA NA NA NA NA NA NA < 0.34   NA < 0.34   NA < 0.34   < 0.34   < 0.34   < 0.34   < 0.34   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

910   1100   1400   1300   1300   1200   1100   1100   1000   1100   1000   990   1100   1100   1000   NA 1100   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D2 MW-19D22 MW-19D21 MW-19D2 MW-19D2 MW-19D21

110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft
11/29/2012 12/16/2012 12/17/2012 12/18/2012 12/19/2012 12/27/2012 01/02/2013 01/17/2013 01/17/2013 01/31/2013 02/11/2013 02/28/2013 03/12/2013 04/18/2013 07/17/2013 07/17/2013 10/09/2013 04/17/2014 10/15/2014

< 0.5   NA NA NA NA NA NA NA < 0.5   NA < 0.5   NA < 0.5   < 1.3   < 0.5   < 0.5   < 0.5   < 1.3   < 0.50   
< 0.4   NA NA NA NA NA NA NA < 0.4   NA < 0.4   NA < 0.4   < 1   < 0.4   < 0.4   < 0.4   < 1.0   < 0.40   

< 0.56   NA NA NA NA NA NA NA < 0.56   NA < 0.56   NA < 0.56   < 1.4   < 0.56   < 0.56   < 0.56   < 1.4   < 0.56   
< 0.62   NA NA NA NA NA NA NA < 0.62   NA < 0.62   NA < 0.62   < 1.6   < 0.62   < 0.62   < 0.62   < 1.6   < 0.62   
< 0.28   NA NA NA NA NA NA NA < 0.28   NA < 0.28   NA < 0.28   < 0.7   < 0.28   < 0.28   < 0.28   < 0.70   < 0.28   
< 0.72   NA NA NA NA NA NA NA < 0.72   NA < 0.72   NA < 0.72   < 1.8   < 0.72   < 0.72   < 0.72   < 1.8   < 0.72   
< 0.54   NA NA NA NA NA NA NA < 0.54   NA < 0.54   NA < 0.54   < 1.4   < 0.54   < 0.54   < 0.54   < 1.4   < 0.54   
< 0.4   NA NA NA NA NA NA NA < 0.4   NA < 0.4   NA < 0.4   < 1   < 0.4   < 0.4   < 0.4   < 1.0   < 0.40   

< 0.48   NA NA NA NA NA NA NA < 0.48   NA < 0.48   NA < 0.48   < 1.2   < 0.48   < 0.48   < 0.48   < 1.2   < 0.48   
< 0.62   NA NA NA NA NA NA NA < 0.62   NA < 0.62   NA < 0.62   < 1.6   < 0.62   < 0.62   < 0.62   < 1.6   < 0.62   
< 0.36   NA NA NA NA NA NA NA < 0.36   NA < 0.36   NA < 0.36   < 0.9   < 0.36   < 0.36   < 0.36   < 0.90   < 0.36   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.15   NA NA NA NA NA NA NA < 0.15   NA < 0.15   NA < 0.15   < 0.37   < 0.15   < 0.15   < 0.15   < 0.37   < 0.15   
< 0.34   NA NA NA NA NA NA NA < 0.34   NA < 0.34   NA < 0.34   < 0.85   < 0.34   < 0.34   < 0.34   < 0.85   < 0.34   
< 0.56   NA NA NA NA NA NA NA < 0.56   NA < 0.56   NA < 0.56   < 1.4   < 0.56   < 0.56   < 0.56   < 1.4   < 0.56   
< 0.62   NA NA NA NA NA NA NA < 0.62   NA < 0.62 *  NA < 0.62   < 1.6   < 0.62   < 0.62   < 0.62   < 1.6   < 0.62 *  

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.52   NA NA NA NA NA NA NA < 0.52   NA < 0.52   NA < 0.52   < 1.3   < 0.52   < 0.52   < 0.52   < 1.3   < 0.52   
< 0.4   NA NA NA NA NA NA NA < 0.4   NA < 0.4   NA < 0.4   < 1   < 0.4   < 0.4   < 0.4   < 1.0   < 0.40   

< 0.36   NA NA NA NA NA NA NA < 0.36   NA < 0.36   NA < 0.36   < 0.9   < 0.36   < 0.36   < 0.36   < 0.90   < 0.36   
250 NA NA NA NA NA NA NA 320 NA 270 NA 260 200 < 0.24   98 120 330 6.8   

< 0.4   NA NA NA NA NA NA NA < 0.4   NA < 0.4   NA < 0.4   < 1   < 0.4   < 0.4   < 0.4   < 1.0   < 0.40   
< 0.26   NA NA NA NA NA NA NA < 0.26   NA < 0.26   NA < 0.26   < 0.65   < 0.26   < 0.26   < 0.26   < 0.65   < 0.26   
< 0.28   NA NA NA NA NA NA NA < 0.28   NA < 0.28   NA < 0.28   < 0.7   < 0.28   < 0.28   < 0.28   < 0.70   < 0.28   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.48   NA NA NA NA NA NA NA < 0.48   NA < 0.48   NA < 0.48   < 1.2   < 0.48   < 0.48   < 0.48   < 1.2   < 0.48   
< 1.4   NA NA NA NA NA NA NA < 1.4   NA < 1.4   NA < 1.4   < 3.4   < 1.4   < 1.4   < 1.4   < 3.4   < 1.4   

< 0.32   NA NA NA NA NA NA NA < 0.32   NA < 0.32   NA < 0.32   < 0.8   < 0.32   < 0.32   < 0.32   < 0.80   < 0.32   
< 0.26   NA NA NA NA NA NA NA < 0.26   NA < 0.26   NA < 0.26   < 0.65   < 0.26   < 0.26   < 0.26   < 0.65   < 0.26   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.26   NA NA NA NA NA NA NA < 0.26   NA < 0.26   NA < 0.26   < 0.65   < 0.26   < 0.26   < 0.26   < 0.65   < 0.26   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.34   NA NA NA NA NA NA NA < 0.34   NA < 0.34   NA < 0.34   < 0.85   < 0.34   < 0.34   < 0.34   < 0.85   < 0.34   
< 0.3   NA NA NA NA NA NA NA < 0.3   NA < 0.3   NA < 0.3   < 0.75   < 0.3   < 0.3   < 0.3   < 0.75   < 0.30   
< 0.2   NA NA NA NA NA NA NA < 0.2   NA < 0.2   NA < 0.2   < 0.5   < 0.2   < 0.2   < 0.2   < 0.50   < 0.20   

< 0.28   NA NA NA NA NA NA NA < 0.28   NA < 0.28   NA < 0.28   < 0.7   < 0.28   < 0.28   < 0.28   < 0.70   < 0.28   
680 NA NA NA NA NA NA NA 1200 NA 1300 NA 1400 1000 820 1200 950 1900 620

< 0.22   NA NA NA NA NA NA NA < 0.22   NA < 0.22   NA < 0.22   < 0.55   < 0.22   < 0.22   < 0.22   < 0.55   < 0.22   
3.4   NA NA NA NA NA NA NA 4.9   NA 4.2   NA 4.2   2.6 J  < 0.5   < 0.5   < 0.5   5.0   < 0.50   
110 NA NA NA NA NA NA NA 160 NA 150 NA 150 130 < 0.38   110 120 170 11

0.93 J NA NA NA NA NA NA NA < 0.2   NA < 0.2   NA < 0.2   < 0.5   < 0.2   < 0.2   < 0.2   7.9 < 0.20   
< 0.14   NA NA NA NA NA NA NA < 0.14   NA < 0.14   NA < 0.14   < 0.34   < 0.14   < 0.14   < 0.14   < 0.34   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1500   1600   1600   1500   1500   1500   1500   1400   1500   1500   1500   1500   NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D MW-20D1 MW-20D MW-20D1 MW-20D1 MW-20D MW-20D MW-20D MW-20D
60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft

11/29/2012 12/11/2012 12/12/2012 12/13/2012 12/14/2012 12/15/2012 12/16/2012 12/17/2012 12/18/2012 12/19/2012 12/27/2012 01/02/2013 01/16/2013 01/16/2013 01/30/2013 02/12/2013 02/12/2013 02/12/2013 02/28/2013 03/12/2013 04/18/2013 07/17/2013 10/09/2013 04/15/2014 10/22/2014

< 1.3   NA NA NA NA NA NA NA NA NA NA NA NA < 0.25   NA NA NA < 0.25   NA < 0.25   < 1.3   < 0.5   < 1.3   < 0.50   < 0.50   
< 1   NA NA NA NA NA NA NA NA NA NA NA NA < 0.2   NA NA NA < 0.2   NA < 0.2   < 1   < 0.4   < 1   < 0.40   < 0.40   

< 1.4   NA NA NA NA NA NA NA NA NA NA NA NA < 0.28   NA NA NA < 0.28   NA < 0.28   < 1.4   < 0.56   < 1.4   < 0.56   < 0.56   
< 1.6   NA NA NA NA NA NA NA NA NA NA NA NA < 0.31   NA NA NA < 0.31   NA < 0.31   < 1.6   < 0.62   < 1.6   < 0.62   < 0.62   
< 0.7   NA NA NA NA NA NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.14   NA < 0.14   < 0.7   < 0.28   < 0.7   < 0.28   < 0.28   
< 1.8   NA NA NA NA NA NA NA NA NA NA NA NA < 0.36   NA NA NA < 0.36   NA < 0.36   < 1.8   < 0.72   < 1.8   < 0.72   < 0.72   
< 1.4   NA NA NA NA NA NA NA NA NA NA NA NA < 0.27   NA NA NA < 0.27   NA < 0.27   < 1.4   < 0.54   < 1.4   < 0.54   < 0.54   
< 1   NA NA NA NA NA NA NA NA NA NA NA NA < 0.2   NA NA NA < 0.2   NA < 0.2   < 1   < 0.4   < 1   < 0.40   < 0.40   

< 1.2   NA NA NA NA NA NA NA NA NA NA NA NA < 0.24   NA NA NA < 0.24   NA < 0.24   < 1.2   < 0.48   < 1.2   < 0.48   < 0.48   
< 1.6   NA NA NA NA NA NA NA NA NA NA NA NA < 0.31   NA NA NA < 0.31   NA < 0.31   < 1.6   < 0.62   < 1.6   < 0.62   < 0.62   
< 0.9   NA NA NA NA NA NA NA NA NA NA NA NA < 0.18   NA NA NA < 0.18   NA < 0.18   < 0.9   < 0.36   < 0.9   < 0.36   < 0.36   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.37   NA NA NA NA NA NA NA NA NA NA NA NA < 0.074   NA NA NA < 0.074   NA < 0.074   < 0.37   < 0.15   < 0.37   < 0.15   < 0.15   
< 0.85   NA NA NA NA NA NA NA NA NA NA NA NA < 0.17   NA NA NA < 0.17   NA < 0.17   < 0.85   < 0.34   < 0.85   < 0.34   < 0.34   
< 1.4   NA NA NA NA NA NA NA NA NA NA NA NA < 0.28   NA NA NA < 0.28   NA < 0.28   < 1.4   < 0.56   < 1.4   < 0.56   < 0.56   
< 1.6   NA NA NA NA NA NA NA NA NA NA NA NA < 0.31   NA NA NA < 0.31   NA < 0.31   < 1.6   < 0.62   < 1.6   < 0.62   < 0.62   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 1.3   NA NA NA NA NA NA NA NA NA NA NA NA < 0.26   NA NA NA < 0.26   NA < 0.26   < 1.3   < 0.52   < 1.3   < 0.52   < 0.52   
< 1   NA NA NA NA NA NA NA NA NA NA NA NA < 0.2   NA NA NA < 0.2   NA < 0.2   < 1   < 0.4   < 1   < 0.40   < 0.40   

< 0.9   NA NA NA NA NA NA NA NA NA NA NA NA < 0.18   NA NA NA < 0.18   NA < 0.18   < 0.9   < 0.36   < 0.9   < 0.36   < 0.36   
370 NA NA NA NA NA NA NA NA NA NA NA NA 0.69 J  NA NA NA 20 NA 39 220 180 170 140 200
< 1   NA NA NA NA NA NA NA NA NA NA NA NA < 0.2   NA NA NA < 0.2   NA < 0.2   < 1   < 0.4   < 1   < 0.40   < 0.40   

< 0.65   NA NA NA NA NA NA NA NA NA NA NA NA < 0.13   NA NA NA < 0.13   NA < 0.13   < 0.65   < 0.26   < 0.65   < 0.26   < 0.26   
< 0.7   NA NA NA NA NA NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.14   NA < 0.14   < 0.7   < 0.28   < 0.7   < 0.28   < 0.28   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 1.2   NA NA NA NA NA NA NA NA NA NA NA NA < 0.24   NA NA NA < 0.24   NA < 0.24   < 1.2   < 0.48   < 1.2   < 0.48   < 0.48   
< 3.4   NA NA NA NA NA NA NA NA NA NA NA NA < 0.68   NA NA NA < 0.68   NA < 0.68   < 3.4   < 1.4   < 3.4   < 1.4   < 1.4   
< 0.8   NA NA NA NA NA NA NA NA NA NA NA NA < 0.16   NA NA NA < 0.16   NA < 0.16   < 0.8   < 0.32   < 0.8   < 0.32   < 0.32   
< 0.65   NA NA NA NA NA NA NA NA NA NA NA NA < 0.13   NA NA NA < 0.13   NA < 0.13   < 0.65   < 0.26   < 0.65   < 0.26   < 0.26   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.65   NA NA NA NA NA NA NA NA NA NA NA NA < 0.13   NA NA NA < 0.13   NA < 0.13   < 0.65   < 0.26   < 0.65   < 0.26   < 0.26   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.85   NA NA NA NA NA NA NA NA NA NA NA NA < 0.17   NA NA NA < 0.17   NA < 0.17   < 0.85   < 0.34   < 0.85   < 0.34   < 0.34   
< 0.75   NA NA NA NA NA NA NA NA NA NA NA NA < 0.15   NA NA NA < 0.15   NA < 0.15   < 0.75   < 0.3   < 0.75   < 0.30   < 0.30   
< 0.5   NA NA NA NA NA NA NA NA NA NA NA NA < 0.1   NA NA NA < 0.1   NA < 0.1   < 0.5   < 0.2   < 0.5   < 0.20   < 0.20   
< 0.7   NA NA NA NA NA NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.14   NA < 0.14   < 0.7   < 0.28   < 0.7   < 0.28   < 0.28   
1600 NA NA NA NA NA NA NA NA NA NA NA NA 190 NA NA NA 690 NA 650 1100 1000 1200 780 1100

< 0.55   NA NA NA NA NA NA NA NA NA NA NA NA 0.45 J  NA NA NA < 0.11   NA < 0.11   < 0.55   < 0.22   < 0.55   < 0.22   < 0.22   
5.0   NA NA NA NA NA NA NA NA NA NA NA NA < 0.25   NA NA NA < 0.25   NA < 0.25   < 1.3   2.2   < 1.3   2.0   2.6   
170 NA NA NA NA NA NA NA NA NA NA NA NA 0.54 NA NA NA 20 NA 29 100 100 89 83 110
3.2 NA NA NA NA NA NA NA NA NA NA NA NA < 0.1   NA NA NA < 0.1   NA < 0.1   1.0 J < 0.2   < 0.5   0.76 J 2.7

< 0.34   NA NA NA NA NA NA NA NA NA NA NA NA < 0.068   NA NA NA < 0.068   NA < 0.068   < 0.34   < 0.14   < 0.34   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

920   990   5000   16000   10000   4800   2500   3100   2200   1900   940   1300   900   940   880   830   840   NA 1000   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D2 MW-20D21 MW-20D2 MW-20D2 MW-20D2 MW-20D21,3 MW-20D2 MW-20D21 MW-20D21 MW-20D21 MW-20D21 MW-20D2 MW-20D21

110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft 110 - 140 ft
11/29/2012 12/13/2012 12/14/2012 12/15/2012 12/16/2012 12/17/2012 12/18/2012 12/19/2012 12/27/2012 01/02/2013 01/16/2013 01/16/2013 02/12/2013 01/30/2013 02/12/2013 02/12/2013 02/12/2013 02/28/2013 03/12/2013 04/18/2013 07/17/2013 10/15/2013 04/15/2014 10/22/2014

< 0.5   NA NA NA NA NA NA NA NA NA NA < 0.25   < 0.25   NA NA NA < 0.25   NA < 0.25   < 1.3   < 0.25   < 0.25   < 1.3   < 0.50   
< 0.4   NA NA NA NA NA NA NA NA NA NA < 0.2   < 0.2   NA NA NA < 0.2   NA < 0.2   < 1   < 0.2   < 0.2   < 1.0   < 0.40   
< 0.56   NA NA NA NA NA NA NA NA NA NA < 0.28   < 0.28   NA NA NA < 0.28   NA < 0.28   < 1.4   < 0.28   < 0.28   < 1.4   < 0.56   
< 0.62   NA NA NA NA NA NA NA NA NA NA < 0.31   < 0.31   NA NA NA < 0.31   NA < 0.31   < 1.6   < 0.31   < 0.31   < 1.6   < 0.62   
< 0.28   NA NA NA NA NA NA NA NA NA NA < 0.14   < 0.14   NA NA NA < 0.14   NA < 0.14   < 0.7   < 0.14   < 0.14   < 0.70   < 0.28   
< 0.72   NA NA NA NA NA NA NA NA NA NA < 0.36   < 0.36   NA NA NA < 0.36   NA < 0.36   < 1.8   < 0.36   < 0.36   < 1.8   < 0.72   
< 0.54   NA NA NA NA NA NA NA NA NA NA < 0.27   < 0.27   NA NA NA < 0.27   NA < 0.27   < 1.4   < 0.27   < 0.27   < 1.4   < 0.54   
< 0.4   NA NA NA NA NA NA NA NA NA NA < 0.2   < 0.2   NA NA NA < 0.2   NA < 0.2   < 1   < 0.2   < 0.2   < 1.0   < 0.40   
< 0.48   NA NA NA NA NA NA NA NA NA NA < 0.24   < 0.24   NA NA NA < 0.24   NA < 0.24   < 1.2   < 0.24   < 0.24   < 1.2   < 0.48   
< 0.62   NA NA NA NA NA NA NA NA NA NA < 0.31   < 0.31   NA NA NA < 0.31   NA < 0.31   < 1.6   < 0.31   < 0.31   < 1.6   < 0.62   
< 0.36   NA NA NA NA NA NA NA NA NA NA < 0.18   < 0.18   NA NA NA < 0.18   NA < 0.18   < 0.9   < 0.18   < 0.18   < 0.90   < 0.36   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.15   NA NA NA NA NA NA NA NA NA NA < 0.074   0.19 J  NA NA NA < 0.074   NA < 0.074   < 0.37   < 0.074   < 0.074   < 0.37   < 0.15   
< 0.34   NA NA NA NA NA NA NA NA NA NA < 0.17   < 0.17   NA NA NA < 0.17   NA < 0.17   < 0.85   < 0.17   < 0.17   < 0.85   < 0.34   
< 0.56   NA NA NA NA NA NA NA NA NA NA < 0.28   < 0.28   NA NA NA < 0.28   NA < 0.28   < 1.4   < 0.28   < 0.28   < 1.4   < 0.56   
< 0.62   NA NA NA NA NA NA NA NA NA NA < 0.31   < 0.31   NA NA NA < 0.31   NA < 0.31   < 1.6   < 0.31   < 0.31   < 1.6   < 0.62   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.52   NA NA NA NA NA NA NA NA NA NA < 0.26   < 0.26   NA NA NA < 0.26   NA < 0.26   < 1.3   < 0.26   < 0.26   < 1.3   < 0.52   
< 0.4   NA NA NA NA NA NA NA NA NA NA 0.47 J  < 0.2   NA NA NA < 0.2   NA < 0.2   < 1   < 0.2   < 0.2   < 1.0   < 0.40   
< 0.36   NA NA NA NA NA NA NA NA NA NA < 0.18   < 0.18   NA NA NA < 0.18   NA < 0.18   < 0.9   < 0.18   < 0.18   < 0.90   < 0.36   

330 NA NA NA NA NA NA NA NA NA NA < 0.12   2.8   NA NA NA < 0.12   NA 2.8   30 < 0.12   1.4   < 0.60   12
< 0.4   NA NA NA NA NA NA NA NA NA NA < 0.2   < 0.2   NA NA NA < 0.2   NA < 0.2   < 1   < 0.2   < 0.2   < 1.0   < 0.40   
< 0.26   NA NA NA NA NA NA NA NA NA NA < 0.13   < 0.13   NA NA NA < 0.13   NA < 0.13   < 0.65   < 0.13   < 0.13   < 0.65   < 0.26   
< 0.28   NA NA NA NA NA NA NA NA NA NA < 0.14   < 0.14   NA NA NA < 0.14   NA < 0.14   < 0.7   < 0.14   < 0.14   < 0.70   < 0.28   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.48   NA NA NA NA NA NA NA NA NA NA < 0.24   < 0.24   NA NA NA < 0.24   NA < 0.24   < 1.2   < 0.24   < 0.24   < 1.2   < 0.48   
< 1.4   NA NA NA NA NA NA NA NA NA NA < 0.68   < 0.68   NA NA NA < 0.68   NA < 0.68   < 3.4   < 0.68   < 0.68   < 3.4   < 1.4   
< 0.32   NA NA NA NA NA NA NA NA NA NA < 0.16   < 0.16   NA NA NA < 0.16   NA < 0.16   < 0.8   < 0.16   < 0.16   < 0.80   < 0.32   
< 0.26   NA NA NA NA NA NA NA NA NA NA < 0.13   < 0.13   NA NA NA < 0.13   NA < 0.13   < 0.65   < 0.13   < 0.13   < 0.65   < 0.26   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.26   NA NA NA NA NA NA NA NA NA NA < 0.13   < 0.13   NA NA NA < 0.13   NA < 0.13   < 0.65   < 0.13   < 0.13   < 0.65   < 0.26   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.34   NA NA NA NA NA NA NA NA NA NA < 0.17   < 0.17   NA NA NA < 0.17   NA < 0.17   < 0.85   < 0.17   < 0.17   < 0.85   < 0.34   
< 0.3   NA NA NA NA NA NA NA NA NA NA < 0.15   < 0.15   NA NA NA < 0.15   NA < 0.15   < 0.75   < 0.15   < 0.15   < 0.75   < 0.30   
< 0.2   NA NA NA NA NA NA NA NA NA NA < 0.1   < 0.1   NA NA NA < 0.1   NA < 0.1   < 0.5   < 0.1   < 0.1   < 0.50   < 0.20   
< 0.28   NA NA NA NA NA NA NA NA NA NA < 0.14   < 0.14   NA NA NA < 0.14   NA < 0.14   < 0.7   < 0.14   < 0.14   < 0.70   < 0.28   

1300 NA NA NA NA NA NA NA NA NA NA 190 700 NA NA NA 24 NA 490 1100 53 380 1600 740
< 0.22   NA NA NA NA NA NA NA NA NA NA 0.34 J  < 0.11   NA NA NA < 0.11   NA < 0.11   < 0.55   < 0.11   < 0.11   < 0.55   < 0.22   

4.3   NA NA NA NA NA NA NA NA NA NA < 0.25   < 0.25   NA NA NA < 0.25   NA < 0.25   < 1.3   < 0.25   < 0.25   < 1.3   < 0.50   
150 NA NA NA NA NA NA NA NA NA NA < 0.19   7.9 NA NA NA < 0.19   NA 5.3 41 < 0.19   4.5 2.7 11
1.7 NA NA NA NA NA NA NA NA NA NA < 0.1   < 0.1   NA NA NA < 0.1   NA < 0.1   < 0.5   < 0.1   < 0.1   < 0.50   < 0.20   

< 0.14   NA NA NA NA NA NA NA NA NA NA < 0.068   < 0.068   NA NA NA < 0.068   NA < 0.068   < 0.34   < 0.068   < 0.068   < 0.34   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1000   1500   2400   3000   25000   12000   42000   34000   19000   12000   8700   2400   7700   5500   1900   NA NA 3900   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D MW-21D1 MW-21D MW-21D1 MW-21D1 MW-21D MW-21D MW-21D MW-21D
60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft 60 - 90 ft

11/28/2012 12/12/2012 12/13/2012 12/14/2012 12/15/2012 12/16/2012 12/17/2012 12/18/2012 12/19/2012 12/27/2012 01/02/2013 01/17/2013 01/17/2013 01/30/2013 02/14/2013 02/14/2013 02/14/2013 02/28/2013 03/12/2013 04/17/2013 07/18/2013 10/10/2013 04/15/2014 10/23/2014

< 0.5   NA NA NA NA NA NA NA NA NA NA NA < 0.25   NA NA NA < 0.5   NA < 0.5   < 1.3   < 1.3   < 1.3   < 1.3   < 0.25   
< 0.4   NA NA NA NA NA NA NA NA NA NA NA < 0.2   NA NA NA < 0.4   NA < 0.4   < 1   < 1   < 1   < 1.0   < 0.20   

< 0.56   NA NA NA NA NA NA NA NA NA NA NA < 0.28   NA NA NA < 0.56   NA < 0.56   < 1.4   < 1.4   < 1.4   < 1.4   < 0.28   
< 0.62   NA NA NA NA NA NA NA NA NA NA NA < 0.31   NA NA NA < 0.62   NA < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 0.31   
< 0.28   NA NA NA NA NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.28   NA < 0.28   < 0.7   < 0.7   < 0.7   < 0.70   < 0.14   
< 0.72   NA NA NA NA NA NA NA NA NA NA NA < 0.36   NA NA NA < 0.72   NA < 0.72   < 1.8   < 1.8   < 1.8   < 1.8   < 0.36   
< 0.54   NA NA NA NA NA NA NA NA NA NA NA < 0.27   NA NA NA < 0.54   NA < 0.54   < 1.4   < 1.4   < 1.4   < 1.4   < 0.27   
< 0.4   NA NA NA NA NA NA NA NA NA NA NA < 0.2   NA NA NA < 0.4   NA < 0.4   < 1   < 1   < 1   < 1.0   < 0.20   

< 0.48   NA NA NA NA NA NA NA NA NA NA NA < 0.24   NA NA NA < 0.48   NA < 0.48   < 1.2   < 1.2   < 1.2   < 1.2   < 0.24   
< 0.62   NA NA NA NA NA NA NA NA NA NA NA < 0.31   NA NA NA < 0.62   NA < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 0.31   
< 0.36   NA NA NA NA NA NA NA NA NA NA NA < 0.18   NA NA NA < 0.36   NA < 0.36   < 0.9   < 0.9   < 0.9   < 0.90   < 0.18   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.15   NA NA NA NA NA NA NA NA NA NA NA < 0.074   NA NA NA < 0.15   NA < 0.15   < 0.37   < 0.37   < 0.37   < 0.37   0.33 J  
< 0.34   NA NA NA NA NA NA NA NA NA NA NA < 0.17   NA NA NA < 0.34   NA < 0.34   < 0.85   < 0.85   < 0.85   < 0.85   < 0.17   
< 0.56   NA NA NA NA NA NA NA NA NA NA NA < 0.28   NA NA NA < 0.56   NA < 0.56   < 1.4   < 1.4   < 1.4   < 1.4   < 0.28   
< 0.62   NA NA NA NA NA NA NA NA NA NA NA < 0.31   NA NA NA < 0.62 *  NA < 0.62   < 1.6   < 1.6   < 1.6   < 1.6   < 0.31   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.52   NA NA NA NA NA NA NA NA NA NA NA < 0.26   NA NA NA < 0.52   NA < 0.52   < 1.3   < 1.3   < 1.3   < 1.3   < 0.26   
< 0.4   NA NA NA NA NA NA NA NA NA NA NA < 0.2   NA NA NA < 0.4   NA < 0.4   < 1   < 1   < 1   < 1.0   0.70 J 

< 0.36   NA NA NA NA NA NA NA NA NA NA NA < 0.18   NA NA NA < 0.36   NA < 0.36   < 0.9   < 0.9   < 0.9   < 0.90   < 0.18   
380 NA NA NA NA NA NA NA NA NA NA NA 85 NA NA NA 270 NA 310 310 370 360 320 230

< 0.4   NA NA NA NA NA NA NA NA NA NA NA < 0.2   NA NA NA < 0.4   NA < 0.4   < 1   < 1   < 1   < 1.0   < 0.20   
< 0.26   NA NA NA NA NA NA NA NA NA NA NA 0.43 J  NA NA NA < 0.26   NA < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.13   
< 0.28   NA NA NA NA NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.28   NA < 0.28   < 0.7   < 0.7   < 0.7   < 0.70   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.48   NA NA NA NA NA NA NA NA NA NA NA < 0.24   NA NA NA < 0.48   NA < 0.48   < 1.2   < 1.2   < 1.2   < 1.2   < 0.24   
< 1.4   NA NA NA NA NA NA NA NA NA NA NA < 0.68   NA NA NA < 1.4   NA < 1.4   < 3.4   < 3.4   < 3.4   < 3.4   < 0.68   

< 0.32   NA NA NA NA NA NA NA NA NA NA NA < 0.16   NA NA NA < 0.32   NA < 0.32   < 0.8   < 0.8   < 0.8   < 0.80   < 0.16   
< 0.26   NA NA NA NA NA NA NA NA NA NA NA < 0.13   NA NA NA < 0.26   NA < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.13   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.26   NA NA NA NA NA NA NA NA NA NA NA < 0.13   NA NA NA < 0.26   NA < 0.26   < 0.65   < 0.65   < 0.65   < 0.65   < 0.13   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.34   NA NA NA NA NA NA NA NA NA NA NA < 0.17   NA NA NA < 0.34   NA < 0.34   < 0.85   < 0.85   < 0.85   < 0.85   < 0.17   
< 0.3   NA NA NA NA NA NA NA NA NA NA NA < 0.15   NA NA NA < 0.3   NA < 0.3   < 0.75   < 0.75   < 0.75   < 0.75   < 0.15   
< 0.2   NA NA NA NA NA NA NA NA NA NA NA < 0.1   NA NA NA < 0.2   NA < 0.2   < 0.5   < 0.5   < 0.5   < 0.50   < 0.10   

< 0.28   NA NA NA NA NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.28   NA < 0.28   < 0.7   < 0.7   < 0.7   < 0.70   < 0.14   
1200 NA NA NA NA NA NA NA NA NA NA NA 700 NA NA NA 1600 NA 1500 1100 1700 1600 1800 1200

< 0.22   NA NA NA NA NA NA NA NA NA NA NA 0.38 J  NA NA NA < 0.22   NA < 0.22   < 0.55   < 0.55   < 0.55   < 0.55   < 0.11   
5.1   NA NA NA NA NA NA NA NA NA NA NA < 0.25   NA NA NA < 0.5   NA 2.9   < 1.3   5.2   6.2   5.0   4.1   
180 NA NA NA NA NA NA NA NA NA NA NA 23 NA NA NA 130 NA 160 140 180 160 180 170
1.4 NA NA NA NA NA NA NA NA NA NA NA < 0.1   NA NA NA < 0.2   NA < 0.2   < 0.5   < 0.5   < 0.5   1.5 J 1.3

< 0.14   NA NA NA NA NA NA NA NA NA NA NA 2.5   NA NA NA < 0.14   NA < 0.14   < 0.34   < 0.34   < 0.34   < 0.34   < 0.068   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1400   1000   8900   3000   3800   3700   2700   2000   1700   1300   1300   1200   1200   1100   1100   1100   NA 1200   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D2 MW-21D21 MW-21D2 MW-21D21 MW-21D21 MW-21D2 MW-21D2 MW-21D2 MW-21D21

110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft 110 - 170 ft
11/28/2012 12/16/2012 12/17/2012 12/18/2012 12/19/2012 12/27/2012 01/02/2013 01/17/2013 01/17/2013 01/31/2013 02/14/2013 02/14/2013 02/14/2013 02/28/2013 03/12/2013 04/17/2013 07/18/2013 10/15/2013 04/15/2014 10/23/2014

< 1.3   NA NA NA NA NA NA NA < 0.25   NA NA NA < 1.3   NA < 1.3   < 2.5   < 1.3   < 0.5   < 1.3   < 0.25   
< 1   NA NA NA NA NA NA NA < 0.2   NA NA NA < 1   NA < 1   < 2   < 1   < 0.4   < 1.0   < 0.20   

< 1.4   NA NA NA NA NA NA NA 1.4 NA NA NA < 1.4   NA < 1.4   < 2.8   < 1.4   < 0.56   < 1.4   < 0.28   
< 1.6   NA NA NA NA NA NA NA < 0.31   NA NA NA < 1.6   NA < 1.6   < 3.1   < 1.6   < 0.62   < 1.6   < 0.31   
< 0.7   NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.7   NA < 0.7   < 1.4   < 0.7   < 0.28   < 0.70   < 0.14   
< 1.8   NA NA NA NA NA NA NA < 0.36   NA NA NA < 1.8   NA < 1.8   < 3.6   < 1.8   < 0.72   < 1.8   < 0.36   
< 1.4   NA NA NA NA NA NA NA < 0.27   NA NA NA < 1.4   NA < 1.4   < 2.7   < 1.4   < 0.54   < 1.4   < 0.27   
< 1   NA NA NA NA NA NA NA < 0.2   NA NA NA < 1   NA < 1   < 2   < 1   < 0.4   < 1.0   < 0.20   

< 1.2   NA NA NA NA NA NA NA < 0.24   NA NA NA < 1.2   NA < 1.2   < 2.4   < 1.2   < 0.48   < 1.2   < 0.24   
< 1.6   NA NA NA NA NA NA NA < 0.31   NA NA NA < 1.6   NA < 1.6   < 3.1   < 1.6   < 0.62   < 1.6   < 0.31   
< 0.9   NA NA NA NA NA NA NA < 0.18   NA NA NA < 0.9   NA < 0.9   < 1.8   < 0.9   < 0.36   < 0.90   < 0.18   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.37   NA NA NA NA NA NA NA 0.25 J  NA NA NA < 0.37   NA < 0.37   < 0.74   < 0.37   < 0.15   < 0.37   0.24 J  
< 0.85   NA NA NA NA NA NA NA < 0.17   NA NA NA < 0.85   NA < 0.85   < 1.7   < 0.85   < 0.34   < 0.85   < 0.17   
< 1.4   NA NA NA NA NA NA NA < 0.28   NA NA NA < 1.4   NA < 1.4   < 2.8   < 1.4   < 0.56   < 1.4   < 0.28   
< 1.6   NA NA NA NA NA NA NA < 0.31   NA NA NA < 1.6 *  NA < 1.6   < 3.1   < 1.6   < 0.62   < 1.6   < 0.31   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 1.3   NA NA NA NA NA NA NA < 0.26   NA NA NA < 1.3   NA < 1.3   < 2.6   < 1.3   < 0.52   < 1.3   < 0.26   
< 1   NA NA NA NA NA NA NA < 0.2   NA NA NA < 1   NA < 1   < 2   < 1   < 0.4   < 1.0   0.81 J 

< 0.9   NA NA NA NA NA NA NA < 0.18   NA NA NA < 0.9   NA < 0.9   < 1.8   < 0.9   < 0.36   < 0.90   < 0.18   
300 NA NA NA NA NA NA NA < 0.12   NA NA NA < 0.6   NA < 0.6   190 220 110 110 1.3   
< 1   NA NA NA NA NA NA NA < 0.2   NA NA NA < 1   NA < 1   < 2   < 1   < 0.4   < 1.0   < 0.20   

< 0.65   NA NA NA NA NA NA NA 0.62   NA NA NA < 0.65   NA < 0.65   < 1.3   < 0.65   < 0.26   < 0.65   < 0.13   
< 0.7   NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.7   NA < 0.7   < 1.4   < 0.7   < 0.28   < 0.70   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 1.2   NA NA NA NA NA NA NA < 0.24   NA NA NA < 1.2   NA < 1.2   < 2.4   < 1.2   < 0.48   < 1.2   < 0.24   
< 3.4   NA NA NA NA NA NA NA < 0.68   NA NA NA < 3.4   NA < 3.4   < 6.8   < 3.4   < 1.4   < 3.4   < 0.68   
< 0.8   NA NA NA NA NA NA NA < 0.16   NA NA NA < 0.8   NA < 0.8   < 1.6   < 0.8   < 0.32   < 0.80   < 0.16   

< 0.65   NA NA NA NA NA NA NA < 0.13   NA NA NA < 0.65   NA < 0.65   < 1.3   < 0.65   < 0.26   < 0.65   < 0.13   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.65   NA NA NA NA NA NA NA < 0.13   NA NA NA < 0.65   NA < 0.65   < 1.3   < 0.65   < 0.26   < 0.65   < 0.13   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.85   NA NA NA NA NA NA NA < 0.17   NA NA NA < 0.85   NA < 0.85   < 1.7   < 0.85   < 0.34   < 0.85   < 0.17   
< 0.75   NA NA NA NA NA NA NA < 0.15   NA NA NA < 0.75   NA < 0.75   < 1.5   < 0.75   < 0.3   < 0.75   < 0.15   
< 0.5   NA NA NA NA NA NA NA < 0.1   NA NA NA < 0.5   NA < 0.5   < 1   < 0.5   < 0.2   < 0.50   < 0.10   
< 0.7   NA NA NA NA NA NA NA < 0.14   NA NA NA < 0.7   NA < 0.7   < 1.4   < 0.7   < 0.28   < 0.70   < 0.14   
2600 NA NA NA NA NA NA NA 1200 NA NA NA 3900 NA 2200 3500 2500 1500 1900 930

< 0.55   NA NA NA NA NA NA NA 0.48 J  NA NA NA < 0.55   NA < 0.55   < 1.1   < 0.55   < 0.22   < 0.55   < 0.11   
2.7 J  NA NA NA NA NA NA NA < 0.25   NA NA NA < 1.3   NA < 1.3   < 2.5   < 1.3   < 0.5   < 1.3   < 0.25   
160 NA NA NA NA NA NA NA < 0.19   NA NA NA 11 NA 14 150 210 120 130 3.3

< 0.5   NA NA NA NA NA NA NA < 0.1   NA NA NA < 0.5   NA < 0.5   < 1   < 0.5   < 0.2   < 0.50   < 0.10   
< 0.34   NA NA NA NA NA NA NA 4.3   NA NA NA < 0.34   NA < 0.34   < 0.68   < 0.34   < 0.14   < 0.34   < 0.068   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1100   950   930   910   920   1000   1100   1900   1800   4000   1200   1700   NA 3900   NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-22S MW-22S MW-22S MW-22S MW-22S MW-22S MW-22S MW-22S MW-22S MW-22S MW-22S MW-22S3

24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft
01/15/2013 03/07/2013 04/19/2013 07/16/2013 10/10/2013 04/18/2014 10/20/2014 04/09/2015 10/20/2015 10/14/2016 10/06/2017 10/06/2017

< 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   
< 0.2   NA < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   < 0.1   

< 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   < 0.1   
< 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   0.14 J  
0.86 J  NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.06   < 0.06   
< 0.36   NA < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   
< 0.27   NA < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   0.11 J  0.11 J  
< 0.2   NA < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   < 0.1   

< 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   < 0.045   
< 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   0.08 BJ  < 0.077   
< 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA < 3.0   < 3   < 3   
NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   11 J  
1.1 NA < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   < 0.089   

< 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   < 0.077   
< 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   
< 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.80   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   < 0.053   
< 0.26   NA < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   

1 NA 0.91 J 1.4 < 0.2   < 0.20   0.75 J < 0.20   0.66 J 0.91 0.5   0.49 J  
< 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.72 J  3 5.2

1.8   NA 6.1   3.8   97 46 58 65 32 46 38 J- 37
< 0.2   NA < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   < 0.11   
0.50   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   < 0.054   

< 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   < 0.081   
NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   < 0.057   

< 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24 *  < 0.24   < 0.39   < 0.14   < 0.14   < 0.14   
< 0.68   NA < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.14   < 0.14   < 0.14   
< 0.16   NA < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   < 0.088   
< 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   
< 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.1   < 0.1   

NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   < 0.058   
< 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   < 0.085   
< 0.15   NA < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   < 0.13   
< 0.1   NA < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 0.065   < 0.065   

< 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   
180 NA 160 210 13 23 61 17 30 18 24 BJ 23 B
1.7   NA < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   0.12 J  < 0.053   < 0.053   

< 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   0.36 J  0.49 J  0.46 J  
4.8 NA 5.4 8.5 6.1 4.2 7.1 2.9 4.1 9.8 9.4 9.1

< 0.1   NA < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   0.40 J 0.85 0.8
1.5   NA < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.12   < 0.12   

12 < 0.033   4 < 0.064   < 0.064   < 0.065   NA NA NA NA < 0.035   < 0.035   
< 0.49   13 < 0.19   < 0.19   12 < 0.20   NA NA NA NA < 0.037   < 0.037   
< 0.69   < 0.099   < 0.19   4.7 < 0.19   7.1 NA NA NA NA < 0.038   < 0.038   
< 0.58   < 0.099   < 0.19   < 0.19   < 0.19   < 0.20   NA NA NA NA 2 1.9

12 13 4 4.7 12 7.1 NA NA NA NA 2 1.9

NA < 0.037   < 0.068   < 0.065   < 0.063   < 0.067   0.89 < 0.063   < 0.064   NA NA NA
NA < 0.11   < 0.2   < 0.19   < 0.19   < 0.20   < 0.19   < 0.19   < 0.19   NA NA NA
NA < 0.11   < 0.2   < 0.19   < 0.19   0.28 J < 0.19   1.9 < 0.19   NA NA NA
NA < 0.11   < 0.2   < 0.19   < 0.19   < 0.20   < 0.19   < 0.19   < 0.19   NA NA NA
NA ND ND ND ND 0.28 J 0.89 1.9 ND NA NA NA

NA NA NA NA NA NA NA NA NA 806   830   838   
NA NA NA NA NA NA NA NA NA 4.0   1.2 J  < 0.95   
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-22D MW-22D3 MW-22D MW-22D MW-22D3 MW-22D MW-22D3 MW-22D MW-22D3 MW-22D MW-22D3 MW-22D MW-22D3 MW-22D
45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft

01/15/2013 01/15/2013 03/08/2013 04/19/2013 04/19/2013 07/16/2013 07/16/2013 10/10/2013 10/10/2013 04/18/2014 04/18/2014 10/16/2014 10/16/2014 04/09/2015

< 0.25   < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   
< 0.2   < 0.2   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   
< 0.28   < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   
< 0.31   < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   
< 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.36   < 0.36   NA < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   
< 0.27   < 0.27   NA < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   
< 0.2   < 0.2   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   
< 0.24   < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   
< 0.31   < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   
< 0.18   < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.074   < 0.074   NA < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   0.47 J  
< 0.17   < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.28   < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   
< 0.31   < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.26   < 0.26   NA < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   
< 0.2   < 0.2   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   
0.47 J  < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   
3.6   3.3   NA 4.9   4.9   3.7   3.7   < 0.12   4.0   2.6   2.5   4.2   4.9   4.2   

< 0.2   < 0.2   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   
< 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.24   < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   
< 0.68   < 0.68   NA < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   6.6 7.1 < 0.68   
< 0.16   < 0.16   NA < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   
< 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
< 0.17   < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   
< 0.15   < 0.15   NA < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   
< 0.1   < 0.1   NA < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   
< 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

520 470 NA 450 430 270 310 190 190 430 450 250 270 170
< 0.11   < 0.11   NA < 0.11   < 0.11   0.37 J  0.38 J  < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.25   < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   

5.8 6 NA 5.8 5.7 5 5.3 4.9 5.3 6.8 6.7 5.7 6.9 5.6
< 0.1   < 0.1   NA < 0.1   < 0.1   < 0.1   < 0.1   < 0.1   0.92 < 0.10   < 0.10   0.68 0.66 0.62

< 0.068   < 0.068   NA < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   

2.4 NA < 0.033   < 0.064   NA < 0.063   NA < 0.063   NA < 0.065   NA NA NA NA
< 0.092   NA 2.6 < 0.19   NA < 0.19   NA 3.3 NA < 0.19   NA NA NA NA
< 0.13   NA < 0.1   < 0.19   NA 0.97 NA < 0.19   NA < 0.19   NA NA NA NA
< 0.11   NA < 0.1   < 0.19   NA < 0.19   NA < 0.19   NA < 0.19   NA NA NA NA

2.4 NA 2.6 ND NA 0.97 NA 3.3 NA ND NA NA NA NA

NA NA < 0.033   < 0.064   NA < 0.064   NA < 0.065   NA < 0.066   NA < 0.063   NA < 0.063   
NA NA < 0.1   < 0.19   NA < 0.19   NA < 0.19   NA < 0.20   NA < 0.19   NA < 0.19   
NA NA < 0.1   < 0.19   NA < 0.19   NA < 0.19   NA < 0.20   NA < 0.19   NA 4.3
NA NA < 0.1   < 0.19   NA < 0.19   NA < 0.19   NA < 0.20   NA < 0.19   NA < 0.19   
NA NA ND ND NA ND NA ND NA ND NA ND NA 4.3

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-22D3 MW-22D MW-22D MW-22D MW-22D3 MW-22D MW-22D MW-22D MW-22D MW-22D MW-22D MW-22D MW-22D3

45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft
04/09/2015 06/10/2015 07/20/2015 10/20/2015 10/20/2015 01/22/2016 04/21/2016 07/20/2016 10/14/2016 1/20/2017 04/11/2017 10/06/2017 10/06/2017

< 0.25   NA NA < 0.46   < 0.46   < 0.11   < 2.2   < 0.55   < 0.44   < 0.55   < 0.55   < 0.55   < 0.55   
< 0.20   NA NA < 0.38   < 0.38   < 0.10   < 2.0   < 0.50   < 0.40   < 0.50   < 0.50   < 0.5   < 0.5   
< 0.28   NA NA < 0.35   < 0.35   < 0.10   < 2.0   < 0.50   < 0.40   < 0.50   < 0.50   < 0.5   < 0.5   
< 0.31   NA NA < 0.39   < 0.39   < 0.14   < 2.8   < 0.70   < 0.56   < 0.70   < 0.70   < 0.7   < 0.7   
< 0.14   NA NA < 0.36   < 0.36   < 0.060   < 1.2   < 0.30   < 0.24   < 0.30   < 0.30   < 0.3   < 0.3   
< 0.36   NA NA < 0.39   < 0.39   < 0.13   < 2.6   < 0.65   < 0.52   < 0.65   < 0.65   < 0.65   < 0.65   
< 0.27   NA NA < 0.33   < 0.33   < 0.076   < 1.5   < 0.38   < 0.30   < 0.38   < 0.38   < 0.38   < 0.38   
< 0.20   NA NA < 0.43   < 0.43   < 0.10   < 2.0   < 0.50   < 0.40   < 0.50   < 0.50   < 0.5   < 0.5   
< 0.24   NA NA < 0.46   < 0.46   < 0.045   < 0.90   < 0.23   < 0.18   < 0.23   < 0.23   < 0.23   < 0.23   
< 0.31   NA NA < 0.34   < 0.34   < 0.077   < 1.5   < 0.39   < 0.31   < 0.39   < 0.39   < 0.39   < 0.39   
< 0.18   NA NA < 0.25   < 0.25   < 0.075   < 1.5   < 0.38   < 0.30   < 0.38   < 0.38   < 0.38   < 0.38   

NA NA NA NA NA < 3.0   < 60   < 15   < 12   < 15   < 15   < 15   < 15   
NA NA NA NA NA < 0.95   < 19   < 4.8   < 3.8   < 4.8   < 4.8   < 4.8   < 4.8   
NA NA NA NA NA < 0.77   < 15   < 3.9   < 3.1   < 3.9   < 3.9   < 3.9   < 3.9   
NA NA NA NA NA < 3.4   < 68   < 17   < 14   < 17   38 BJ  < 17   < 17   

< 0.074   NA NA < 0.15   < 0.15   < 0.089   < 1.8   < 0.45   < 0.36   < 0.45   0.80 J < 0.45   < 0.45   
< 0.17   NA NA < 0.37   < 0.37   < 0.077   < 1.5   < 0.39   < 0.31   < 0.39   < 0.39   < 0.39   < 0.39   
< 0.28   NA NA < 0.48   < 0.48   < 0.088   < 1.8   < 0.44   < 0.35   < 0.44   < 0.44   < 0.44   < 0.44   
< 0.31   NA NA < 0.80   < 0.80   < 0.59   < 12   < 3.0   < 2.4   < 3.0   < 3.0   < 3   < 3   

NA NA NA NA NA < 0.053   9.2 J  < 0.27   < 0.21   < 0.27   2.3 J  < 0.27   < 0.27   
< 0.26   NA NA < 0.38   < 0.38   < 0.038   < 0.76   < 0.19   < 0.15   < 0.19   < 0.19   < 0.19   < 0.19   
< 0.20   NA NA < 0.37   < 0.37   0.36 J  2.4 BJ < 0.31   < 0.25   0.40 BJ  1.1 J < 0.31   < 0.31   
< 0.18   NA NA < 0.32   < 0.32   < 0.16   < 3.2   < 0.80   3.4 J < 0.80   2.8 J+  < 0.8   4.9 J 

4.4   NA NA 4.0   3.9   3.9   3.6 J  3.8   5.6   14 26 47 47
< 0.20   NA NA < 0.54   < 0.54   < 0.11   < 2.2   < 0.55   < 0.44   < 0.55   < 0.55   < 0.55   < 0.55   
< 0.13   NA NA < 0.18   < 0.18   < 0.054   < 1.1   < 0.27   < 0.22   < 0.27   < 0.27   < 0.27   < 0.27   
< 0.14   NA NA < 0.39   < 0.39   < 0.081   < 1.6   < 0.41   < 0.32   < 0.41   < 0.41   < 0.41   < 0.41   

NA NA NA NA NA < 0.057   < 1.1   < 0.29   < 0.23   < 0.29   < 0.29   < 0.29   < 0.29   
< 0.24   NA NA < 0.39   < 0.39   < 0.14   < 2.8   < 0.70   < 0.56   < 0.70   < 0.70   < 0.7   < 0.7   
< 0.68   NA NA < 1.6   < 1.6   < 0.14   < 2.8   < 0.70   < 0.56   1.3 BJ < 0.70   < 0.7   < 0.7   
< 0.16   NA NA < 0.34   < 0.34   < 0.088   < 1.8   < 0.44   < 0.35   < 0.44   1.6 BJ  < 0.44   < 0.44   
< 0.13   NA NA < 0.39   < 0.39   < 0.14   < 2.8   < 0.70   < 0.56   < 0.70   < 0.70   < 0.7   < 0.7   

NA NA NA NA NA < 0.21   < 4.2   < 1.1   < 0.84   < 1.1   < 1.1   < 1.1   < 1.1   
< 0.13   NA NA < 0.41   < 0.41   < 0.10   < 2.0   < 0.50   < 0.40   < 0.50   < 0.50   < 0.5   < 0.5   

NA NA NA NA NA < 0.058   < 1.2   < 0.29   < 0.23   < 0.29   < 0.29   < 0.29   < 0.29   
< 0.17   NA NA < 0.36   < 0.36   < 0.085   < 1.7   < 0.43   < 0.34   < 0.43   < 0.43   < 0.43   < 0.43   
< 0.15   NA NA < 0.40   < 0.40   < 0.13   < 2.6   < 0.65   < 0.52   < 0.65   < 0.65   < 0.65   < 0.65   
< 0.10   NA NA < 0.39   < 0.39   < 0.065   < 1.3   < 0.33   < 0.26   < 0.33   < 0.33   < 0.33   0.35 BJ  
< 0.14   NA NA < 0.40   < 0.40   < 0.12   < 2.4   < 0.60   < 0.48   < 0.60   < 0.60   < 0.6   < 0.6   

190 NA NA 140 160 220 140 130 92 120 120 120 B 120 B
< 0.11   NA NA < 0.15   < 0.15   < 0.053   < 1.1   < 0.27   0.48 J  0.50 BJ  0.80 J  < 0.27   < 0.27   
< 0.25   NA NA < 0.35   < 0.35   0.23 J  < 2.2   < 0.55   < 0.44   0.70 J  1.3 J  2.3 J  2.5 J  

5.7 NA NA 5.4 5.7 6.1 5.6 J 5.7 4.4 5.2 B 6.3 9.4 9.4
< 0.10   NA NA 0.66 0.74 < 0.16   < 3.2   0.85 J 2.2 4.3 6.5 J+ 10 11

< 0.068   NA NA < 0.22   < 0.22   < 0.058   < 1.2   < 0.29   < 0.23   < 0.58   < 0.58   < 0.58   < 0.58   

NA NA NA NA NA NA NA NA NA NA NA < 0.035   < 0.035   
NA NA NA NA NA NA NA NA NA NA NA < 0.037   < 0.037   
NA NA NA NA NA NA NA NA NA NA NA < 0.038   < 0.038   
NA NA NA NA NA NA NA NA NA NA NA 0.3 0.31
NA NA NA NA NA NA NA NA NA NA NA 0.3 0.31

NA < 0.066   < 0.062   < 0.069   NA NA NA NA NA NA NA NA NA
NA < 0.20   < 0.19   < 0.21   NA NA NA NA NA NA NA NA NA
NA < 0.20   < 0.19   < 0.21   NA NA NA NA NA NA NA NA NA
NA < 0.20   < 0.19   < 0.21   NA NA NA NA NA NA NA NA NA
NA ND ND ND NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA 892   890   
NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-23S MW-23S MW-23S MW-23S MW-23S MW-23S MW-23S MW-23S MW-23S MW-23S MW-23S MW-23S3 MW-23S MW-23S3

24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft 24 - 35 ft
01/15/2013 04/19/2013 07/16/2013 09/05/2013 09/05/2013 10/10/2013 04/18/2014 10/20/2014 04/09/2015 10/20/2015 10/14/2016 10/14/2016 10/06/2017 10/06/2017

< 0.25   < 0.25   < 0.25   < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.44   < 0.22   < 0.22   < 0.55   
< 0.2   < 0.2   < 0.2   < 0.2   NA < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.40   < 0.20   < 0.2   < 0.5   
< 0.28   < 0.28   < 0.28   < 0.28   NA 1.8 < 0.28   < 0.28   < 0.28   < 0.35   < 0.40   < 0.20   < 0.2   < 0.5   
< 0.31   < 0.31   < 0.31   < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.56   < 0.28   < 0.28   < 0.7   
< 0.14   < 0.14   < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.24   < 0.12   < 0.12   < 0.3   
< 0.36   < 0.36   < 0.36   < 0.36   NA < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.52   < 0.26   < 0.26   < 0.65   
< 0.27   < 0.27   < 0.27   < 0.27   NA < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.30   < 0.15   < 0.15   < 0.38   
< 0.2   < 0.2   < 0.2   < 0.2   NA < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.40   < 0.20   < 0.2   < 0.5   
< 0.24   < 0.24   < 0.24   < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.18   < 0.090   < 0.09   < 0.23   
< 0.31   < 0.31   < 0.31   < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.31   < 0.15   < 0.15   < 0.39   
< 0.18   < 0.18   < 0.18   < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.30   < 0.15   < 0.15   < 0.38   

NA NA NA NA NA NA NA NA NA NA < 12   < 6.0   < 6   < 15   
NA NA NA NA NA NA NA NA NA NA < 3.8   < 1.9   < 1.9   < 4.8   
NA NA NA NA NA NA NA NA NA NA < 3.1   < 1.5   < 1.5   < 3.9   
NA NA NA NA NA NA NA NA NA NA < 14   < 6.8   14 J  < 17   

0.73 < 0.074   < 0.074   < 0.074   NA < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.36   < 0.18   < 0.18   < 0.45   
< 0.17   < 0.17   < 0.17   < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.31   < 0.15   < 0.15   < 0.39   
< 0.28   < 0.28   < 0.28   < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.35   < 0.18   < 0.18   < 0.44   
< 0.31   < 0.31   < 0.31   < 0.31   NA < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.80   < 2.4   < 1.2   < 1.2   < 3   

NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.11   < 0.11   < 0.27   
< 0.26   < 0.26   < 0.26   < 0.26   NA < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.15   < 0.076   < 0.076   < 0.19   
< 0.2   < 0.2   < 0.2   < 0.2   NA < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.25   < 0.12   < 0.12   < 0.31   
1.2   < 0.18   < 0.18   < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   2.3 BJ  0.86 J  0.92 J  2.7 J  

< 0.12   3.7   29 27 NA 16 16 19 20 9.6 12 15 33 33
< 0.2   < 0.2   < 0.2   < 0.2   NA < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   < 0.44   < 0.22   < 0.22   < 0.55   
0.43 J  < 0.13   < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.22   < 0.11   < 0.11   < 0.27   
< 0.14   < 0.14   < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.32   < 0.16   < 0.16   < 0.41   

NA NA NA NA NA NA NA NA NA NA < 0.23   < 0.11   < 0.11   < 0.29   
< 0.24   < 0.24   < 0.24   < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.56   < 0.28   < 0.28   < 0.7   
< 0.68   < 0.68   < 0.68   < 0.68   NA < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.56   < 0.28   < 0.28   < 0.7   
< 0.16   < 0.16   < 0.16   < 0.16   NA < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.35   < 0.18   < 0.18   0.45 BJ  
< 0.13   < 0.13   < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.56   < 0.28   < 0.28   < 0.7   

NA NA NA NA NA NA NA NA NA NA < 0.84   < 0.42   < 0.42   < 1.1   
< 0.13   < 0.13   < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.40   < 0.20   < 0.2   < 0.5   

NA NA NA NA NA NA NA NA NA NA < 0.23   < 0.12   < 0.12   < 0.29   
< 0.17   < 0.17   < 0.17   < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.34   < 0.17   < 0.17   < 0.43   
< 0.15   < 0.15   < 0.15   < 0.15   NA < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.52   < 0.26   < 0.26   < 0.65   
< 0.1   < 0.1   < 0.1   < 0.1   NA < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.26   < 0.13   < 0.13   0.35 BJ  
< 0.14   < 0.14   < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.48   < 0.24   < 0.24   < 0.6   

290 580 420 240 NA 130 210 190 190 360 66 88 120 B 120 B
1.3   < 0.11   < 0.11   < 0.11   NA < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.21   < 0.11   < 0.11   < 0.27   

< 0.25   < 0.25   < 0.25   < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.44   < 0.22   < 0.22   < 0.55   
0.64 1.4 20 17 NA 15 11 11 10 5.9 7.2 9.1 7.8 7.6

< 0.1   < 0.1   < 0.1   < 0.1   NA < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.64   < 0.32   < 0.32   < 0.8   
0.95 J  < 0.068   < 0.068   < 0.068   NA < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.23   < 0.12   < 0.23   < 0.58   

< 0.19   NA < 0.063   < 0.028   NA < 0.066   NA NA NA NA NA NA < 0.035   < 0.035   
< 0.11   NA < 0.19   < 0.083   NA < 0.2   NA NA NA NA NA NA < 0.037   < 0.037   
< 0.15   NA < 0.19   < 0.083   NA < 0.2   NA NA NA NA NA NA < 0.038   < 0.038   
< 0.13   NA < 0.19   < 0.083   NA < 0.2   NA NA NA NA NA NA 0.034 J < 0.02   

ND NA ND ND NA ND NA NA NA NA NA NA 0.034 J ND

NA NA < 0.063   NA < 0.026   < 0.064   NA < 0.063   < 0.063   < 0.063   NA NA NA NA
NA NA < 0.19   NA < 0.078   < 0.19   NA < 0.19   < 0.19   < 0.19   NA NA NA NA
NA NA < 0.19   NA < 0.078   < 0.19   NA < 0.19   < 0.19   < 0.19   NA NA NA NA
NA NA < 0.19   NA < 0.078   < 0.19   NA < 0.19   < 0.19   < 0.19   NA NA NA NA
NA NA ND NA ND ND NA ND ND ND NA NA NA NA

NA NA NA NA NA NA NA NA NA NA 478   NA 656   644   
NA NA NA NA NA NA NA NA NA NA 5.8   NA 16.8   18   
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D MW-23D3 MW-23D MW-23D3

45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft 45 - 50 ft
01/14/2013 03/08/2013 04/19/2013 04/20/2013 07/17/2013 10/10/2013 04/18/2014 10/20/2014 04/09/2015 10/20/2015 01/22/2016 04/21/2016 07/20/2016 10/14/2016 1/20/2017 04/11/2017 04/11/2017 10/06/2017 10/06/2017

< 0.25   NA < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 2.2   < 0.55   < 0.11   < 1.1   < 1.1   < 0.11   < 0.55   < 0.55   
< 0.2   NA < 0.2   NA < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 2.0   < 0.50   < 0.10   < 1.0   < 1.0   < 0.10   < 0.5   < 0.5   

< 0.28   NA < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 2.0   < 0.50   < 0.10   < 1.0   < 1.0   < 0.10   < 0.5   < 0.5   
< 0.31   NA < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 2.8   < 0.70   < 0.14   < 1.4   < 1.4   < 0.14   < 0.7   < 0.7   
< 0.14   NA < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 1.2   < 0.30   < 0.060   < 0.60   < 0.60   < 0.060   < 0.3   < 0.3   
< 0.36   NA < 0.36   NA < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 2.6   < 0.65   < 0.13   < 1.3   < 1.3   < 0.13   < 0.65   < 0.65   
< 0.27   NA < 0.27   NA < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 1.5   < 0.38   < 0.076   < 0.76   < 0.76   < 0.076   < 0.38   < 0.38   
< 0.2   NA < 0.2   NA < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 2.0   < 0.50   < 0.10   < 1.0   < 1.0   < 0.10   < 0.5   < 0.5   

< 0.24   NA < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.90   < 0.23   < 0.045   < 0.45   < 0.45   < 0.045   < 0.23   < 0.23   
< 0.31   NA < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 1.5   < 0.39   < 0.077   < 0.77   < 0.77   < 0.077   < 0.39   < 0.39   
< 0.18   NA < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 1.5   < 0.38   < 0.075   < 0.75   < 0.75   < 0.075   < 0.38   < 0.38   

NA NA NA NA NA NA NA NA NA NA < 3.0   < 60   < 15   < 3.0   < 30   < 30   < 3.0   < 15   < 15   
NA NA NA NA NA NA NA NA NA NA < 0.95   < 19   < 4.8   < 0.95   < 9.5   < 9.5   < 0.95   < 4.8   < 4.8   
NA NA NA NA NA NA NA NA NA NA < 0.77   < 15   < 3.9   < 0.77   < 7.7   < 7.7   < 0.77   < 3.9   < 3.9   
NA NA NA NA NA NA NA NA NA NA < 3.4   < 68   < 17   < 3.4   < 34   < 34   9.6 BJ  < 17   < 17   

0.32 J  NA < 0.074   NA < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 1.8   < 0.45   < 0.089   < 0.89   < 0.89   < 0.089   < 0.45   < 0.45   
< 0.17   NA < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 1.5   < 0.39   < 0.077   1.1 BJ < 0.77   < 0.077   < 0.39   < 0.39   
< 0.28   NA < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 1.8   < 0.44   < 0.088   < 0.88   < 0.88   < 0.088   < 0.44   < 0.44   
< 0.31   NA < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.80   < 0.59   < 12   < 3.0   < 0.59   < 5.9   < 5.9   < 0.59   < 3   < 3   

NA NA NA NA NA NA NA NA NA NA < 0.053   < 1.1   < 0.27   < 0.053   1.4 J  < 0.53   < 0.053   < 0.27   < 0.27   
< 0.26   NA < 0.26   NA < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.76   < 0.19   < 0.038   < 0.38   < 0.38   < 0.038   < 0.19   < 0.19   
< 0.2   NA < 0.2   NA < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   2.2 BJ < 0.31   < 0.062   1.1 BJ 1.1 J < 0.062   < 0.31   < 0.31   

< 0.18   NA < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   < 3.2   < 0.80   < 0.16   3.2 BJ < 1.6   < 0.16   1.5 J  4.3 J 
< 0.12   NA < 0.12   NA < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 2.2   < 0.55   < 0.11   < 1.1   < 1.1   < 0.11   < 0.55   < 0.55   
< 0.2   NA < 0.2   NA < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.54   0.27 J  < 2.2   < 0.55   < 0.11   < 1.1   < 1.1   < 0.11   < 0.55   < 0.55   
0.20 J  NA < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 1.1   < 0.27   < 0.054   < 0.54   < 0.54   < 0.054   < 0.27   < 0.27   
< 0.14   NA < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 1.6   < 0.41   < 0.081   < 0.81   < 0.81   < 0.081   < 0.41   < 0.41   

NA NA NA NA NA NA NA NA NA NA < 0.057   < 1.1   < 0.29   < 0.057   < 0.57   < 0.57   < 0.057   < 0.29   < 0.29   
< 0.24   NA < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 2.8   < 0.70   < 0.14   < 1.4   < 1.4   < 0.14   < 0.7   < 0.7   
< 0.68   NA < 0.68   NA < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   0.57 J < 2.8   < 0.70   < 0.14   1.8 BJ < 1.4   < 0.14   < 0.7   < 0.7   
< 0.16   NA < 0.16   NA < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 1.8   < 0.44   < 0.088   < 0.88   < 0.88   < 0.088   < 0.44   < 0.44   
< 0.13   NA < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 2.8   < 0.70   < 0.14   < 1.4   < 1.4   < 0.14   < 0.7   < 0.7   

NA NA NA NA NA NA NA NA NA NA < 0.21   < 4.2   < 1.1   < 0.21   < 2.1   < 2.1   < 0.21   < 1.1   < 1.1   
< 0.13   NA < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 2.0   < 0.50   < 0.10   < 1.0   < 1.0   < 0.10   < 0.5   < 0.5   

NA NA NA NA NA NA NA NA NA NA < 0.058   < 1.2   < 0.29   < 0.058   < 0.58   < 0.58   < 0.058   < 0.29   < 0.29   
< 0.17   NA < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 1.7   < 0.43   < 0.085   < 0.85   < 0.85   < 0.085   < 0.43   < 0.43   
< 0.15   NA < 0.15   NA < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 2.6   < 0.65   < 0.13   < 1.3   < 1.3   < 0.13   < 0.65   < 0.65   
< 0.1   NA < 0.1   NA < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 1.3   < 0.33   < 0.065   < 0.65   < 0.65   < 0.065   0.45 J  < 0.33   

< 0.14   NA < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 2.4   < 0.60   < 0.12   < 1.2   < 1.2   < 0.12   < 0.6   < 0.6   
100 NA 86 NA 170 160 190 190 220 84 170 130 160 160 140 140 140 130 B 130 B

0.60   NA < 0.11   NA < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 1.1   < 0.27   < 0.053   1.6 BJ  < 0.53   < 0.053   < 0.27   < 0.27   
< 0.25   NA < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 2.2   < 0.55   < 0.11   < 1.1   < 1.1   < 0.11   < 0.55   < 0.55   
< 0.19   NA 0.53 NA 0.21 J  < 0.19   < 0.19   0.27 J  < 0.19   < 0.16   0.22 J  < 1.2   < 0.31   0.19 J  < 0.62   < 0.62   0.16 J  < 0.31   < 0.31   
< 0.1   NA < 0.1   NA < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 3.2   < 0.80   < 0.16   < 1.6   < 1.6   < 0.16   < 0.8   < 0.8   
0.68 J  NA < 0.068   NA < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 1.2   < 0.29   < 0.058   < 1.2   < 1.2   < 0.12   < 0.58   < 0.58   

< 0.16   < 0.034   NA < 0.065   < 0.067   < 0.064   NA NA NA NA NA NA NA NA NA NA NA < 0.035   < 0.035   
< 0.089   < 0.1   NA < 0.19   < 0.2   < 0.19   NA NA NA NA NA NA NA NA NA NA NA < 0.037   < 0.037   

0.24 J < 0.1   NA < 0.19   < 0.2   < 0.19   NA NA NA NA NA NA NA NA NA NA NA < 0.038   < 0.038   
< 0.11   < 0.1   NA < 0.19   < 0.2   < 0.19   NA NA NA NA NA NA NA NA NA NA NA < 0.02   < 0.02   
0.24 J ND NA ND ND ND NA NA NA NA NA NA NA NA NA NA NA ND ND

NA < 0.034   NA < 0.066   < 0.068   < 0.065   NA < 0.063   < 0.063   < 0.065   NA NA NA NA NA NA NA NA NA
NA < 0.1   NA < 0.2   < 0.2   < 0.19   NA < 0.19   < 0.19   < 0.19   NA NA NA NA NA NA NA NA NA
NA < 0.1   NA < 0.2   < 0.2   < 0.19   NA < 0.19   < 0.19   < 0.19   NA NA NA NA NA NA NA NA NA
NA < 0.1   NA < 0.2   < 0.2   < 0.19   NA < 0.19   < 0.19   < 0.19   NA NA NA NA NA NA NA NA NA
NA ND NA ND ND ND NA ND ND ND NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 524   534   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-24 MW-24 MW-24 MW-24 MW-24 MW-24 MW-25D MW-25D3 MW-25D MW-25D MW-25D MW-25D MW-25D MW-25D MW-25D MW-25D MW-25D MW-25D MW-25D MW-25D
30 - 40 ft 30 - 40 ft 30 - 40 ft 30 - 40 ft 30 - 40 ft 30 - 40 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft 120 - 130 ft

04/29/2013 07/19/2013 10/08/2013 04/17/2014 10/14/2014 10/09/2017 05/06/2013 05/06/2013 07/19/2013 10/09/2013 04/21/2014 07/09/2014 08/26/2014 10/20/2014 01/28/2015 04/10/2015 07/21/2015 10/19/2015 10/11/2016 10/03/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.1   

< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   NA < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   NA < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.1   

< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   

< 0.074   < 0.074   < 0.074   < 0.074   < 0.074   NA < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   NA < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  NA < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   NA < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   0.08 J  

< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   NA < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.37 BJ  0.82 J+  
< 0.12   < 0.12   < 0.12   < 0.12   < 0.12   NA < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.20   < 0.20   NA < 0.2   < 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   

< 0.13   0.31 J  < 0.13   < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   0.35 J  < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.057   0.06 BJ  
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   NA < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   NA < 0.68   < 0.68   < 0.68   5.3 < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   0.23 J  0.51 J 
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   NA < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16 *  < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   NA < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   NA < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   NA < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.1   < 0.10   < 0.10   NA < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   0.07 BJ  

< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   NA < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   
3 3 3.3 2.8 0.83 J NA 0.76 J < 0.17   2.8 3.1 1.3 1.2 1.1 0.54 J 0.86 J < 0.17   0.66 J 0.51 J 0.55 0.37 J-  

< 0.11   < 0.11   < 0.11   < 0.11   < 0.11   NA < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   0.49 J  0.73   < 0.11   < 0.11   < 0.11   < 0.11   0.55   0.090 J  0.07 BJ  
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   NA < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   
< 0.19   < 0.19   < 0.19   < 0.19   < 0.19   NA < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.16   < 0.062   < 0.062   
< 0.1   < 0.1   < 0.1   < 0.10   < 0.10   NA < 0.1   < 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   

< 0.068   0.37 J  < 0.068   < 0.068   < 0.068   NA < 0.068   < 0.068   0.36 J  < 0.068   < 0.068   1.6   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   1.9   < 0.058   < 0.12   

NA NA NA NA NA < 0.035   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA < 0.037   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA < 0.038   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA < 0.02   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA 2060   NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 1 J  NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2 MW-25D2
160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft 160 - 170 ft
05/06/2013 07/19/2013 10/04/2013 04/21/2014 07/10/2014 08/26/2014 10/22/2014 01/28/2015 04/10/2015 07/21/2015 10/19/2015 01/21/2016 04/20/2016 07/19/2016 10/11/2016 1/19/2017 04/12/2017 10/03/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   

< 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   0.44 J  < 0.053   
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   0.12 J  < 0.062   

< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   < 0.16   0.17 J  0.68 BJ  < 0.16   0.64 J  0.37 J+  
< 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.41   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   

< 0.13   < 0.13   < 0.13   < 0.13   0.47 J  < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   0.38 J  < 0.14   < 0.14   < 0.14   0.14 BJ  < 0.14   < 0.14   
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   0.31 BJ  < 0.088   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 0.065   0.14 J  < 0.065   < 0.065   < 0.065   0.08 BJ  

< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.081   < 0.081   < 0.081   < 0.081   0.090 BJ  < 0.081   0.1 J-  
< 0.11   < 0.11   < 0.11   < 0.11   0.63   1.2   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 0.053   < 0.053   0.11 J  < 0.053   0.16 J  0.07 BJ  
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.19   < 0.16   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   
< 0.1   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   

< 0.068   < 0.068   < 0.068   < 0.068   2.5   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.058   < 0.058   < 0.058   < 0.12   < 0.12   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-26S MW-26S MW-26S MW-26S MW-26S MW-27D MW-27D3 MW-27D MW-27D MW-27D MW-27D MW-27D MW-27D MW-27D MW-27D MW-27D MW-27D MW-27D MW-27D MW-27D3 MW-27D MW-27D
6.8 - 16.8 ft 6.8 - 16.8 ft 6.8 - 16.8 ft 6.8 - 16.8 ft 6.8 - 16.8 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft 130 - 140 ft
08/23/2013 10/09/2013 04/22/2014 07/10/2014 10/15/2014 12/26/2013 12/26/2013 04/18/2014 07/09/2014 10/21/2014 01/29/2015 04/14/2015 07/21/2015 10/20/2015 01/21/2016 04/20/2016 07/19/2016 10/11/2016 1/19/2017 1/19/2017 04/11/2017 10/04/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   
< 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.38   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.060   < 0.06   
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   < 0.076   
< 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.43   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   < 0.045   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   < 0.075   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3.0   < 3   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   < 0.95   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   < 0.77   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 7.1 J  < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   < 3.4   3.7 BJ  

< 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   < 0.089   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   < 0.077   
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31 *  < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   < 0.59   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   < 0.053   
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   < 0.038   
< 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.37   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   < 0.062   

< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   < 0.16   < 0.16   < 0.16   0.53 BJ  < 0.16   < 0.16   < 0.16   0.4 J+  
< 0.12   < 0.12   < 0.12   < 0.12   < 0.12   0.85 J  0.83 J  2.6   2.5   1.1   2.4   2.2   2.4   5.5   1.9   1.7   1.5   0.54   0.99 B  1.1 B  1.2   0.89   
< 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.2   < 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.54   < 0.11   < 0.11   0.12 J  < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   

< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   0.55   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   < 0.054   
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   < 0.081   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   < 0.057   0.06 BJ  
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   1.3   < 0.24   < 0.24   0.92 J  < 0.24   0.86 J  < 0.39   0.68   0.68   0.62   < 0.14   0.42 J  0.38 J+  0.51   0.39 J  
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   0.41 J  < 0.14   < 0.14   < 0.14   0.16 BJ  < 0.14   < 0.14   < 0.14   
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   < 0.088   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   < 0.21   
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.1   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   < 0.058   
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   < 0.085   
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   
< 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.39   < 0.065   < 0.065   0.36 J  < 0.065   < 0.065   < 0.065   < 0.065 J  0.07 BJ  

< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   < 0.12   
1.4 < 0.17   < 0.17   < 0.17   < 0.17   1.8 1.8 5.4 5 1.7 4.2 3.8 5 13 4.5 3.4 2.1 1.1 1.9 B 2.3 B 2.1 B 1.9

< 0.11   < 0.11   < 0.11   < 0.11   < 0.11   0.53   0.49 J  < 0.11   0.47 J  < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.053   < 0.053   < 0.053   < 0.053   0.060 BJ  0.11 BJ  < 0.053   0.09 BJ  
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   0.17 J  0.16 J  0.17 J  < 0.11   < 0.11   < 0.11   0.13 J  0.13 J  
< 0.19   < 0.19   < 0.19   < 0.19   < 0.19   1.3 1.2 3.5 3.5 1.7 3.2 2.9 3.4 12 2.8 2.6 2.1 1.3 1.7 B 2.1 2.1 1.6
< 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.1   < 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.20   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   

< 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   3.0   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.058   < 0.058   < 0.058   < 0.058   < 0.12   < 0.12   < 0.12   < 0.12   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

WELL ID
SCREEN INTERVAL (feet bgs) PREVENTIVE ENFORCEMENT
SAMPLE DATE ACTION LIMIT STANDARD
VOCs
1,1,1,2-Tetrachloroethane 7 70
1,1,1-Trichloroethane 40 200
1,1,2-Trichloroethane 0.5 5
1,1-Dichloroethene 0.7 7
1,2,4-Trimethylbenzene 96 480
1,2-Dibromoethane 0.005 0.05
1,2-Dichlorobenzene 60 600
1,2-Dichloropropane 0.5 5
1,2,3-Trichlorobenzene NE NE
1,2,4-Trichlorobenzene 14 70
1,3,5-Trimethylbenzene 96 480
2-Butanone 800 4000
2-Hexanone NE NE
4-Methyl-2-pentanone 50 500
Acetone 1800 9000
Benzene 0.5 5
Bromodichloromethane 0.06 0.6
Bromoform 0.44 4.4
Bromomethane 1 10
Carbon disulfide 200 1000
Carbon tetrachloride 0.5 5
Chloroform 0.6 6
Chloromethane 3 30
cis-1,2-Dichloroethene 7 70
Dichlorodifluoromethane 200 1000
Ethylbenzene 140 700
Isopropylbenzene NE NE
m,p-Xylene 400 2000
Methyl tert-butyl ether 12 60
Methylene chloride 0.5 5
Naphthalene 10 100
n-Butylbenzene NE NE
n-Hexane 120 600
n-Propylbenzene NE NE
o-Xylene 400 2000
p-Isopropyltoluene NE NE
sec-Butylbenzene NE NE
Styrene 10 100
tert-Butylbenzene NE NE
Tetrachloroethene 0.5 5
Toluene 160 800
trans-1,2-Dichloroethene 20 100
Trichloroethene 0.5 5
Vinyl chloride 0.02 0.2
Xylenes, Total 400 2000

Total PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Dissolved PCBs
Aroclor-1016 0.003 0.03
Aroclor-1232 0.003 0.03
Aroclor-1242 0.003 0.03
Aroclor-1248 0.003 0.03
Total Detected PCBs 0.003 0.03

Solids
Total Dissolved Solids NE NE
Total Suspended Solids (TSS) NE NE
Notes on Page 55.

MW-27D2 MW-27D2 MW-27D2 MW-27D23 MW-27D2 MW-27D2 MW-27D23 MW-27D2 MW-27D2 MW-27D23 MW-27D2 MW-27D2 MW-27D23 MW-27D2 MW-28 MW-28 MW-28 MW-28
170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 170 - 180 ft 27.7 - 37.7 ft 27.7 - 37.7 ft 27.7 - 37.7 ft 27.7 - 37.7 ft
12/26/2013 04/18/2014 07/09/2014 07/09/2014 10/21/2014 01/29/2015 01/29/2015 04/14/2015 07/21/2015 07/21/2015 10/20/2015 10/11/2016 10/11/2016 10/04/2017 03/13/2015 04/09/2015 10/20/2015 10/10/2017

< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.46   < 0.22   < 0.22   < 0.11   NA NA NA NA
< 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.38   < 0.20   < 0.20   < 0.1   NA NA NA NA

< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.35   < 0.20   < 0.20   < 0.1   NA NA NA NA
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.39   < 0.28   < 0.28   < 0.14   NA NA NA NA
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.36   < 0.12   < 0.12   < 0.06   NA NA NA NA
< 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.36   < 0.39   < 0.26   < 0.26   < 0.13   NA NA NA NA
< 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.27   < 0.33   < 0.15   < 0.15   < 0.076   NA NA NA NA
< 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.43   < 0.20   < 0.20   < 0.1   NA NA NA NA

< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.46   < 0.090   < 0.090   < 0.045   NA NA NA NA
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.34   < 0.15   < 0.15   < 0.077   NA NA NA NA
< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.25   < 0.15   < 0.15   < 0.075   NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 6.0   < 6.0   < 3   NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA < 1.9   < 1.9   < 0.95   NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA < 1.5   < 1.5   < 0.77   NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA < 6.8   < 6.8   3.5 J  NA NA NA NA

< 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.074   < 0.15   < 0.18   < 0.18   < 0.089   NA NA NA NA
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.37   < 0.15   < 0.15   < 0.077   NA NA NA NA
< 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.28   < 0.48   < 0.18   < 0.18   < 0.088   NA NA NA NA
< 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.31   < 0.80   < 1.2   < 1.2   < 0.59   NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.11   < 0.11   < 0.053   NA NA NA NA
< 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.26   < 0.38   < 0.076   < 0.076   < 0.038   NA NA NA NA
< 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.37   < 0.12   < 0.12   < 0.062   NA NA NA NA

< 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.18   < 0.32   0.90 BJ  1.0 J  0.46 J  NA NA NA NA
3.7   12 11 11 12 11 11 8.2 6.1   6.1   1.8   21 23 9.4 NA NA NA NA

< 0.2   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.20   < 0.54   < 0.22   < 0.22   < 0.11   NA NA NA NA
< 0.13   < 0.13   0.33 J  0.36 J  < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.18   < 0.11   < 0.11   < 0.054   NA NA NA NA
< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.39   < 0.16   < 0.16   < 0.081   NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.11   < 0.11   < 0.057   NA NA NA NA
< 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   < 0.24   0.83 J  < 0.28   < 0.28   < 0.14   NA NA NA NA
< 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 0.68   < 1.6   < 0.28   < 0.28   < 0.14   NA NA NA NA
< 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.16   < 0.34   < 0.18   < 0.18   < 0.088   NA NA NA NA
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.39   < 0.28   < 0.28   < 0.14   NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.42   < 0.42   < 0.21   NA NA NA NA
< 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.13   < 0.41   < 0.20   < 0.20   < 0.1   NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.12   < 0.12   < 0.058   NA NA NA NA
< 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.17   < 0.36   < 0.17   < 0.17   < 0.085   NA NA NA NA
< 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.15   < 0.40   < 0.26   < 0.26   < 0.13   NA NA NA NA
< 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.39   < 0.13   < 0.13   < 0.065   NA NA NA NA

< 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.14   < 0.40   < 0.24   < 0.24   < 0.12   NA NA NA NA
11 44 36 35 41 38 36 25 17 17 3.1 67 63 24 NA NA NA NA

0.20 J  < 0.11   0.43 J  0.41 J  < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.11   < 0.15   < 0.11   0.18 J  0.08 J  NA NA NA NA
< 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.25   < 0.35   0.64 J  0.66 J  0.33 J  NA NA NA NA

7.2 25 21 20 23 23 23 17 15 16 2.5 45 45 18 NA NA NA NA
< 0.1   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.10   < 0.20   < 0.32   < 0.32   < 0.16   NA NA NA NA

< 0.068   < 0.068   1.6   1.6   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.068   < 0.22   < 0.12   < 0.12   < 0.12   NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.035   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.037   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.038   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.02   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.068   < 0.064   < 0.062   NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.20   < 0.19   < 0.19   NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.20   < 0.19   < 0.19   NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.20   < 0.19   < 0.19   NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND ND ND NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1530   
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA < 0.95   
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Table 18
Groundwater Analytical Results Summary

Madison-Kipp Corporation
Madison, Wisconsin

Footnotes: Updated By: Peggy Popp 11/2/2017

1 - Indicates that the sample was quenched prior to analysis. Checked By: K. Barber/A. Stehn 11/8/2017

100
100

< = Constituent not detected above noted laboratory method detection limit.

* = Data is suspect and not used in evaluation. (Note from historical data through 2015, provided by Arcadis)

B = Compound was found in the blank and sample. 

bgs = Below Ground Surface.

cn = Laboratory Contaminant.

E = Estimated concentration, exceeds instrumental calibration range.

ID = Identification.

J = Estimated concentration above the adjusted method detection limit and below the reporting limit.

J- = Results may be biased low because of non-compliant laboratory quality check. 

J+ = Results may be biased high because of non-compliant laboratory quality check. 

NA = Not Analyzed. 

ND = Not Detected.

NE = Not Established.

PCBs = Polychlorinated biphenyls.

VOCs = Volatile Organic Compounds.

= NR 140 Wis. Adm. Code Enforcement Standard Exceedance

2 - Indicates that the sample was not quenched prior to analysis. 

3 - Indicates the result of a field duplicate. 

General Notes:
All concentrations noted in this table are reported in micrograms per liter (µg/L) unless otherwise noted.

Analytes shown in the table are from VOC and PCB analyte lists. Only analytes that were detected in at least one sample are shown in the table. A complete list of constituents analyzed are included in the laboratory analytical reports. 

= NR 140 Wis. Adm. Code Preventive Action Limit Exceedance
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